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INTRODUCTION 

The Aeronautical Chamber of Commerce of America, Inc., has 
taken over the editing and publishing of the Aircraft Year Book. In 
presenting the volume for 1922, we desire to express our apprecia- 
tion to the Manufacturers Aircraft Association, Inc., for the informa- 
tive and historical work begun three years ago and permanently 
recorded in the Aircraft Year Books of 1919, 1920 and 1921. 

Preparation of the 1922 issue was made possible through the 
co-operation of Major Horace M. Hickam, Chief, Information 
Divbion, U. S. Air Service; Captains Burdette S. Wright and St. 
Clair Streett, Air Ways Section, U. S, Air Service ; Major Thurman 
H. Bane, Ei^neering Division, U. S, Air Service ; Commander V. K. 
Coman, Administration Division, Bureau of Aeronautics, Navy De- 
partment ; Lieutenant W. L. Richardson, Flight Division, in diarge 
of Photography, Bureau of Aeronautics, Navy Department; Colonel 
Paul Henderson, Second Assistant Postmaster G«ieral and Carl F, 
Egge, Superintendent of the Air Mail; Mr. Gordon Lee, Chief, 
Automotive Division, Bureau of Foreign and Domestic Commerce, 
Department of Commerce; Mr. G. W. Lewis and J. F. Victory, 
National Advisory Committee for Aeronautics; and the Pan Ameri- 
can Union. 

Chapter V, "Technical Prepress in Aircraft Construction During 
the Year," is contributed by Paul G. Zimmermann, Chief Engineer 
(or the Aeromarine Plane and Motor Company, Keyport, N, J,, and 
G. J. Mead, Chief Engineer, Wright Aeronautical Corporation, 
Paterson, N. J, ; C. H. Colvin, Pioneer Instrument Company, Brook- 
lyn, N, Y., and Sherman M, Fairchild, Fairchild Aerial Camera 
■Corporation, New York City, to whom special acknowlet^ments are 
due. 

Aeronautical Chamber of Commerce of America, Inc. 

New York City, May 10, 1922. 
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COMMERCIAL AIRCRAFT DEMONSTRATE PRACTICAL UTIUTY ■ 
—SIGNIFICANCE OF AIRCRAFT— BATTLESHIP DEMONSTRA- 
TIONS—AIR LAW IN SIGHT— AERONAUTICAL CHAMBER OF 
COMMERCE OF AMERICA ORGANIZED 

IN aviation, the year 1921 13 marked by three outstanding events^ 
one of universal and epochal importance. 
During June and July there were held, lOO miles oCf the 'Vir- 
ginia Capes, a series of experiments in the course of which aircraft 
flown from land bases, bombed and sank, one after the other, a 
submarine, destroyer, light cruiser and dreadnought, the most modem 
examfdes of warship construction. 

In the fall the Conference on the Limitation of Armament was 
held in Washington, and it is asserted that the bombing tests cleared 
the way, more than any other single event, for a possible solutioa 
of the international competition in capital ship construction. For 
the 2000 pound TNT bomb which crushed in the steel walls of the 
"Ostfrieshnd" was, as the Army Chief of Ordnance remarked at the 
moment, "heard around the world." 

Hakding Urges Ant X^w 

Commercial aviation, struggling for nearly three years without 
the assistance of a national policy, found an intelligent and sympa- 
thetic fnend in the Harding administration. The President in his 
inaugural address urged the early enactment of an Aerial Code and 
the consistent encouragement of civilian flying. In consequence there 
was drafted a bill regulating the operation of aircraft in interstate 
and foreign commerce, and establi^ing a Bureau of Civilian Aero- 
nautics in the Department of Commerce. This bill, introduced by 
Senator Wadsworth, passed the Senate, and at the time of publica- 
tion of this volume was before the House Committee on Interstate 
and Foreign Commerce. 



Digitizecoy Google 



AIRCRAFT YEAR BOOK 



AeKOHAUTICAL jCriAUfiEI OF COUUBSCE FoKUED 

Possibly the morf ^definite proof of growth in interest in com- 
mercial aviation, vi^'the establishment, late in the year, of the Aero- 
nautical Chandjet'of Commerce of America. The need for such an 
oifanization had long been felt. With definite assurance that an 
Aerial -Coil^ would shortly be established, manufacturers of heavier 
and "{iglTte^-than-air craft, motors, parts, accessories, materials and 
.stfppUts; dealers, distributors, operators and owners; associations, 
'<:3»porations, firms and individuals engaged in the commercial phases 
''.of the art, decided to equip themselves with a national organization 
of the type which had proved so useful in the development of other 
American industries. 

The Aeronautical Chamber of Commerce was incorporated under 
the laws of the State of New York, "to foster, advance, promulgate 
and promote" aeronautics, and "generally, to do every act and thing 
which may be necessary and proper for the advancement" of Ameri- 
can aviation. Formal organization was announced on Dec. 31, 1921, 
with a charter membership of 100. At the time of publication mem- 
bership had increased to 185, including such pioneers as Orville 
Wright and Glenn H. Curtis, and embracing practically every im- 
portant aircraft manufacturing unit in the United States. 

Aircraft Demonstrate Utility 

Commercial aircraft, in 1921, definitely b^an the demonstration 
of practical utility. The business man who in 1919 was merely 
curious, and in 1920 was interested, became convinced in 1921 that 
aerial transportation was no longer fancy but fact. More miles were 
flown, more paid passengers booked and more packa^ freight and 
goods carried. 

Here are the figures ; let them speak for themselves : 

COUPASATIVE ColfMQCIAL AlRCKAFT OpBKATIONS, 1920-1921 

1930 I 931 

Estimated number of aircraft in operation. 1000 1200 

Eitimated total mileage ti,ooo,ooo 6,25o^ooo-6,5Cnv>oo 

Operating companies reporting 88 125 

Equipment of these companies (aircraft) . . 365-425 500-600 

Mileage flown by these companies 3,^36.550 •2,907,245 

Number of passengers carried ns.i^s 122,51a 

Pounds of freight carried 41,390 123,227 

Number of flights by operating companies. .Unknown 130,736 
* Dccteue exptaiDed br Ich fret ud mm paid dightL 
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igoo I 931 

Arenge dnration of fligtita Unknown 3i minutes 

Avenge charge for short flight* ¥1^50 $!)-00 

Average charge per mile for inter-city flights £$ -SS 

Average charge per pound for freight Unknown ^ 

States in which operations were carried on. 3a 34 

Air terminal facilities laS 146 

Flyihg Increases 20 Pes Cent 

The forgoing is believed by the Aeronautical Chamber of Com- 
merce to be accurate. The census of craft, in the absence of Federal 
law requiring r^istration, is based upon the statements of 125 estab- 
lished operators, upon Air Service and Naval estimates, and upon 
the personal observations of representatives of the Chamber through- 
out the country. The 1200 craft in operation represent an increase 
of 20^ over the figures for 1920, and, generally speaking, this 
percentage of increase is noted throi^hout. 

Approximately one-half the equipment was controlled by estab- 
lished oi^anizations, the other half being in the hands of the gypsy 
flier, the care- free and often too careless itinerant, whose wanderings 
frcnn coast to coast and from Mexio) to Alaska have done a certain 
amount of good but probably much more harm. It being known 
that the <^perators at fixed points covered approximately 3,000,000 
miles, carrying about 122,500 passengers, it is estimated that, all told, 
rather more than 250,000 persons flew and that, counting the wan- 
derings of the gypsy, 6,500,000 miles were conqiassed by commercial 
aircraft during the year. 

Uses to Which Aircrapt Are Put 

The most valuable service which aircraft provide is speed. Con- 
joined with this is their unique ability to operate independenUy of 
land or water, dominating both in time of war, and capable of 
adaptation in time of peace to a multitude of novel uses limited only 
by ingenuity and commercial and industrial needs. 

The following visualizes the service of the airplane and airship : 

National Defense (Army, N&vy, Marine Coips) 
Air Mail 
Forest Patrol 
Coast Guard 

Customs and Revenue Service 
Affricultural Survey 
Coast and Geodetic Survey 
Scientific Observation 
''.' S' Warning and Relief in Disaster 
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Civic 
City planiring 

Road and building constnictioD 
Rail and water tenDinal problems 
Fire aod police zoning 
Park improvement 

Commercial 
Pauenger lerrice 
Freight transportation 
Messenger service in banking 
Surveying 
Aerial photography 
Engineering 

Collection and dissemination of news 
Advertising and publicity 
Sport and pleasure 
Commuting 

"CoHMEBCE Demands Speed" 

"Commerce Demands Speed ; Flying is the Answer," is the timely 
and original trade phrase being urged by one of the operators, the 
Diggias Aviation Company, of Chicago. "Less Waste, More Speed," 
is Ae reply which Commerce makes, through Samuel M. Felton, 
[M-esident of the Chicago Great Western Railroad, and during the 
war Director-General of TransportatitMi for the A.E,F. 

The airplane man, alive to what is undoubtedly the most vexing 
of all contemporary business problems, conceives the greatest com- 
mercial need to be swifter dispatch. The railroad man, equally con- 
scious of the need, but schooled with practical experience, demands 
economy. This is the challenge to commercial aircraft and it is sig- 
nificant of the immediate future that, in 1921, improvement in con- 
struction, decrease in operating costs and increase in the factor of 
safety and reliability, went far toward establishing the commercial 
aerial transportation business upon a sound financial basis, with but 
one thing lacking, and that about to be provided — the enactment by 
Congress of an Aerial Code. 

Commerce is the same in principle, whether carried on in a 
thickly populated territory, well equipped with the most improved 
means of transportation, or whether in sparse regions pooriy served, 
if at all, by conveyances on road, rail and water. Commerce is satis- 
factory only when conducted with dispatch, and there are circum- 
stances and conditions under which commerce will gladly pay an 
increased tariff for increased speed. 

The correctness of this statement is apparent upon the analysis 
of the following table showing aircraft operations by states : 
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AnatAFT Opkkations rt Statbs 

1910 1 931 

I o 

California 8 10 

Colorado 3 I 

Connecticut I i 

Florida 3 3 

Georgia 2 o 

I<laho 1 

Illiaois a 8 

Indiana 7 i 

Iowa 3 4 

Kansas o 6 

Kentucky o i 

Louisiana i i 

Maine o i 

Musachttsetts i 3 

Minnesota a a 

Missouri I 6 

Montana O 3 

Nebraska o 3 

Nevada o t 

New Hampshire i i 

New Jersey 4 5 

New Mexico i o 

New Yoric 9 '5 

North Carolina 3 

North Dakota o > 

Ohio 7 6 

Oklahoma a 5 

Oregon 3 ' 

Peunsylvania i 4 

South Carolina O 1 

SouthE)akoU i 5 

Tennessee i o 

Texas a la 

Utah I o 

Vennont a i 

Virginia • 2 

Washington 7 * 

West Virginia O I 

Wisconsin 3 3 

Wyoming 2 O 

States Operated in 1920—33 
States Operated in 1921—34 

States Showing Decrease in Operations— 13 
SUtes Showing Increase in Operations— aa 

(Note— Canada reported in 1920 but not in igai.) 



Increase Decrease 



Digitizecoy Google 



ATRCRAPT YEAR BOOK 



Where Growth Was Greatest 

The greatest growth in commercial aerial transport has been in 
those parts of the country where the volume of traffic requiring ra^nd 
transit is such as to dioke available surface facilities or where, sur- 
face facilities being antiquated, available traffic seeks other means 
of movement. In both cases Commerce willingly pays a premium. 

The first, and at the present time the only, r^ularly operated 
aerial transportation line in the United States, and the largest in the 
world, utilizing flying boats exclusively, is Aeromarine Airways, 
Inc., the service of which covers the Florida Straits, between Florida 
and Cuba, and various points in the Caribbean Sea. The history of 
this company is an inspiring example of faith and courage. The 
Key West-Havana route was selected in 1920, first, because of the 
extraordinary volume of traffic, pleasure and business the year round ; 
second, because passage of the stormy Channel required an entire 
night of discomfort, and, third, as the course lay over water, opera- 
tion need not await the establishment of terminals or routes or even 
the enactment of Federal Law. 

Starting with one eleven-passenger cruiser, the fleet has been 
steadily increased until, at the close of 1921, it embraced thirty flying 
boats of various capacity, the area of operations being extended north 
along the Atlantic seaboard to Boston, and westward, over the Hud- 
son and the Great Lakes to Chicago and Detroit ; south through the 
Mississippi Valley to New Orleans, thence around the Gulf Coast 
to the Key West base. During 1921, Aeromarine Airways flew 
95,020 miles, according to their Ic^, carrying 6814 passengers and 
29,002 pounds of freight. They operated their Cuban service daily, 
making a total of 162 flights during the season, maintaining an aver- 
age scheduled time of 96 minutes for the no miles, and this fre- 
quently notwithstanding the gales which sweep the Straits. And 
what is most important of all, there has never been a single person 
— ^passenger or employee, injured. 

Population Demands Service 

The table showing operations by states illustrates that the pressure 
upon the surface facilities in Illinois, Massachusetts, New Jersey, 
New York, Pennsylvania, etc., has encouraged the establishment of 
eighteen new aircraft operators, all of which engage in occasional 
transport between cities, but which are handicapped in their en- 
deavors to establish r^;ular service, as will be explained later, by the 
absence of landing facilities, properly disseminated weather reports. 
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and Aerial Law, which is primary to the Intimate general cajH- 
talization. 

In California, Idaho, Iowa, Kansas, Kentucky, Maine, Missouri, 
Montana, Nebraska, Nevada, North Dakota, Oklahoma, South Caro- 
lina, South Dakota, Texas, Vii^nia and West Virginia, where dis- 
tances are great and surface facilities backward, commerce is willing 
to utilize aircraft. For the same service which appeals to the great 
business establishments of New York or Chicago, e^er to hasten 
delivery and speed collection, appeals likewise to' the small com- 
munity the prc^ess of which manifestly rests upon the raiMdity with 
which it releases itself from iscdation and establishes quick contact 
with purchasing territory hitherto unattainable. 

The 125 PioNEEHS 

Limitations of space make it impossible to treat individually the 
operations of each of the 125 companies whose performances are 
given in Table No. I. Each is a pioneer, performing a task not 
only for himself but for the art. Embarrassed by the gypsy, whose 
irresponsible Sittings have left a trail of fear as well as astonishment, 
hampered by meager capital which hesitates so long as Federal regu- 
lation is lacking, discouraged by skepticism, these men have, never- 
theless, stuck to their tasks, just as did the motor car and railroad 
pioneer, and they are banning to see the justification of their faith. 

Out of the 125 listed, 36 did probably three-fourths of the 
transportation business, and probably nine-tenths of the incidental 
services, such as photography, surveying, advertising, etc. Out in 
Montana, where business, as in the other Mountain states, has been 
remote from the centers of East and West alike, Earl T. Vance 
(Miles City Aero Club) has established commercial flying as a 
recognized factor. Similar success has been achieved, under equally 
trying circumstances, by tfie Concord {N. H.) Aircraft Company, 
operating in the White Mountains. 

Of the 1200 aircraft in business use, probably more than two- 
thirds are Curtiss. In addition, there are the consistently progressive 
activities of the Curtiss AerofJane and Motor Corporation and the 
Curtiss- Metropolitan Airplane Company, in New York ; the Curtiss- 
Eastem Airplane Corporation, in Pennsylvania ; the Curtiss- Indiana 
and Curtiss-Iowa companies in the states named, and the Curtiss- 
Northwcst, in Minnesota. 

These companies alone operated direct through a score of states 
from the Atlantic Seaboard to the Pacific Coast and from Canada to 
Cuba. They report having carried close to 25,000 passengers in the 
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course of nearly 600,000 miles of fl^ht. Many of the trips were 
inter-city, made in response to the demand for speed which road, rail 
or water facilities were inadequate to meet. 

Earl S. Daugherty, at Long Beach, Cal., has shown it to be pos- 
sible to carry on transportation and exhibition work by defining and 
strictly separating them, with the result that safety and interest are 
combined. 

In "The Birthplace of the Airplane," Dayton, O., the Dayton 
Wright Company and the Johnson Airplane and Supply Company 
are operating and training others to operate. In Chicago, the Diggins 
Aviation Company is training and operating, as occasion offers, 
to tfie various North Central cities. In Michigan, the Heddon 
Aviation Company, Inc., of Dowagiac, started advertising fishing 
tackle, then found that aerial advertising could be made to pay by 
operating. 

In Kansas, where, in 1920, not a single operator was noted, there 
are tx»w six. Of the operators, William Hill and the E. M. Laird 
Company, Arkansas City and Wichita, respectively, and the Longren 
Aircraft Corporation of Topeka, are notable. In the difficult moun- 
tain and lake region of Idaho, the Kelso Aviation Company of Lewis- 
ton is making aircraft popular. 

Prominent in the service performed is the J. L. Aircraft Cor- 
poration of New York, which has operated for educational purposes 
approximately 100,000 miles across the nation, north and south and 
east and west, safely transporting in these many remarkable flights 
some 8000 persons. 

In response to the traffic in congested New England, tfie Lynnway 
Aerial Transportation Company of Lynn reports the transportation 
of 10,000 passengers. The McGraw Aviation Company of Dallas 
and the Southern Aircraft Company of Houston are among the 
dozen companies operating in Texas, the vast distances and mag- 
nificent opportunities for general development in this great state 
making a particularly inviting held for aerial transport. 

Missouri has an interesting problem, in that all the more important 
cities are on the border. The Robertson Aircraft Corporation, Inc., 
at St. Louis, is typical of the six in business in the state, this being 
an increase of hve within a year. 

Much of the aerial business around Los Angeles has been con- 
centrated in the Rogers Airport, Inc., which is equipped with factory, 
seven hangars, etc., and reports the impressive passenger roll of 
10,860 during the year. 

In the "Inland Empire," the Foster Russell Aviation Company, 
Inc., of Spokane, Wash., performed an original and novel service. 
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One airplane, in a seven-months' "voyage," traversed 20,000 miles, 
visited 75 towns, carried 2000 passengers and advertised 30 Spokane 
industries. There was not even a forced landing. At their base, the 
company carried 575 additional passengers and conducted a training 
school. 

Transportation and special service for the oil men and ranchers 
were supplied by the Southwest Airplane Company of Tulsa, Okla- 
homa. A somewhat similar problem in South Dakota, Western 
Minnesota and Northern Iowa is beii^ met by Tennant Brothers at 
Sioux Falls. 

Walter T. Vamey of San Francisco is the outstanding figure in 
commercial aviation in Northern California. His base shelters fif- 
teen machines. His operations extend down the coastal valleys to 
Los Angeles and over the Siskiyous to Portland. His airplane trips 
into Yosemite have been startling, following so closely upon the stage 
coach, r^arded for years as the only practicable means of conveyance 
into the heart of the Sierra. 

Aekial Photography 

Aerial photography has played such an important part in this 
year's commercial aeronautical activities that it should be classed 
along with passenger and freight carrying as one of the important 
outlets for the use of airplanes. Two New York concerns have 
specialized exclusively in aerial photography and have leased their 
planes from local aviation companies. These concerns are The 
Fairchild Aerial Camera Corp. and Hamilton Maxwell. 

The uses to which aerial photographs have already been put are 
sufficient to indicate the breadth of the market. Factory photo- 
graphs make up the largest single class of customers. The adver- 
tising value of aerial photographs is just beginning to be appre~ 
dated. Many of the more prominent advertising agencies have 
incorporated aerial illustrations in their clients' plans for the com- 
ing year. 

The Consolidated Gas Company of New York used effectively 
a series of aerial photographs to prove before a state rate com- 
mission the necessity for buying additional real estate in order to 
provide sufficient working and storage space. A petition was re* 
cently presented to the Public Service Commission of New Jersey 
praying that the Pennsylvania Railroad be compelled to build a 
new station and stop all of Its express trains at the indicated spot 
The railroad company, by the use of aerial photographs, was able 
successfully to refute these claims by showing, as no other method 
could show, that the area was undevdoped and very thinly populated 
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and hence no station was required. Real estate brokers handling 
large industrial properties are beginning to realize the value of 
this new type of photography and will, within tiie next two or 
three years, be very profitable outlets for this branch of aero- 
nautics. Other fields are rapidly opening up for the use of 
these views. The enterprising salesman will discover new outlets 
weekly. 

All kinds of maps can be made economically and accurately by 
aerial photographic methods. These aerial photographic maps pre- 
sent a wealth of detail which is invaluable to anyone making a 
close study of any locality. The Fairchild Aerial Camera Corpora- 
tion has made maps varying in scale from 1400 feet to the inch 
for large area maps to the 100 feet to the inch maps made for fire 
insurance purposes. One of the notable achievements of the year 
was the mapping of New York City in 69 minutes. Such detail 
was obtained that automobiles can be counted. This map is now 
being used by the City of New York, the Transit Commission of 
the State of New York, the New York Telephone Company, the 
Consolidated Gas Company, the New York Edison Company, the 
(National City Company, the New York Evening Journal, the 
Russell Sage Foundation, the Com Exchange Bank and many other 
prominent organizations in varied lines. This map was of such 
value that odier cities soon followed New York, among them 
Newark, N, J. 

For a large public service company the Fairchild Aerial Camera 
Corp, made a n\ap to determine the best route for their high 
tension transmission lines. Property lines were put on this map 
and the names of the property owners. The Erie Railroad recently 
contracted for an aerial survey of their line from Port Jervis to 
Deposit 

In Canada, aerial photographic timber cruising was developed 
by Ellwood Wilson of the Laurentide Company, Ltd., to a point 
where it is now possible to estimate the cords per acre of any kind 
of timber from aerial photographs more accurately and economi- 
cally than by the old method of sending men through the timber 
tracts at half mile intervals. Blown down areas and burned over 
areas are accurately measured. 

Four World's Records in 1921 

The increasing public interest in commercial aviation was evident 
in tfie demand for flying meets. Approximately a score of these were 
held in various parts of the country — notably New York, Clearwater, 
Fla.; Los Angeles and San Francisco, Cal.; Chicago, Kansas City, 
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Omaha atid other points in the Middle and Southwest — and were 
attended by many hundreds of thousands of persons. 

It is si^iticant of the trend to note that everywhere the require^ 
ment was for aircraft to demonstrate their utility and rdiability as 
illustrated by speed, altitude, endurance, efficiency, etc. It is eVed 
more significant of the future that, in response to this challelige< 
American aircraft and American pilots during I921 established foor 
new world's records in the performances named. 

On Aug. 16, David McCuUoch, with three passet^ers, climbed to 
19.500 feet in a Loening seaplane, equipped with a Liberty motor, at 
Port Washington, L. I., thus setting a new mark for marine fli^ 
efficiency. 

Sept. 28, Lieutenant J. Macready, U. S. A. S., in an American 
designed and constructed biplane, Packard-Lepere, Liberty motored, 
ascended to 35.563 feet, practically six and one-half miles, at Dayton, 
Ohio. 

Nov. 3, Bert Acosta, in a Curtiss-Navy racer, powered with a 
Curtiss C-12 motor, set a new world's record for speed on a dosed 
circuit, at the Pulitzer race in Omaha, flying at the rate of 174.77 
miles an hour. 

And Bnally, on Dec. 30, Eddie Stinson and Lloyd Bertaud, in a 
J. L-6 (Larsen monoplane), remained aloft at Roosevelt Field, L. I., 
for 26 hours, 19 minutes and 35 seconds. 

A Rahjioad Man's Views 

During 1921 certain definite and very encouraging expressions 
regarding the practical application of aircraft to transportation were 
made by individuals in responsible positions. 

As has been stated, "Commerce Calls for Speed; Flying is the 
Answer." If the hopes of aviation are fulfilled, there must be first 
of all a resp(mse among the traveling public. Thousands have flown 
out of curiosity ; many are now flying for pleasure ; some are flying 
out of preference and for purely business reasons. Will the time 
come — and how soon — when families will book passage over con- 
tinents and seas as simply as they now travel by train and steamer? 

Mr. Felton, the railway executive referred to a few pages back, in 
an article in Collier's Weekly, Nov. 19, 1921, entitled "Less Waste 
More Speed," observed: 

"IDuTing the war I had seen plaaes by the thousand. I know how wonder- 
fully useful they were. They were just as much a part of the army u the 
cannon and the rifles and the trench helmets. But those planes were tremen- 
dously expensive, and we did not expect them to t>e safe. . . . But never until 
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I got into Europe (in 1921) did I realize that traveling by air was not on a 
par with communicating with Mara, but that it was here — and here in such 
shape that it must enter into the calculation of railway men everywhere." 

Mr. Felton was particularly interested in the perfdexing situation 
in which the railways now find themselves due to the demand for 
hi^ speed, whereas the profit in railroad operation comes from the 
slow freight and not the express or limited passei^er trains. This 
was clearly brought out in an article in the Aug. 6th issue of Railway 
Age, by George R. Henderson, in which it was stated : 

"Speed increases the cost of hauling in a very striking manner, principally 
as the train load must be greatly reduced if we wish to haul at high speeds. 
. . . Passenger traffic is even more expensive. The i8<hour trains between 
New York and Chicago were so notoriously costly to operate that for several 
years they have been abandoned. It has been demonstrated that a speed of 
about 15 miles per hour is the most economical for ordinary freight trains." 

Enter the airship, with huge capacity and economical speed of 
greater than 60 miles an hour. 

Enter the airplane, with ample capacity tor traffic (passenger and 
freight) requiring extra fast service, with an average economical 
speed of from 90 to 125 miles an hour ! 

Mr. Felton, with full knowledge of the railroad's needs and the 
capabilities of other means of transport, such as aircraft and the 
motor truck, comments thus : 

"But the real point of interest to me is not that airplanes can safely 
carry passengers or that motor trucks can handle short hauls cheaper than 
can the railways, but the influence that airplane travel is going to have upon 
business and social development and the change that the motor truck will 
make in transportation. Those who are old enough will remember that when 
the long-distance telephone came into general use it was thought that it 
would cut down fast passenger travel. For a time it did, but then it 
stimulated fast travel and, as much as anything, forced on the fast trains. 
The telephone developed business — the late George W. Perkins always held 
that it was the telephone and telegraph that made possible the big corpora- 
tions. What great change in business will air travel effect in America? 
What will it do for Europe? 

"And then there is another phase; the fast passenger train has made 
necessary heavy raib and ballasting; these have greatly increased the cost 
per mile of the most expensive part of a railway— the roadbed. The fine 
roadbeds which we have are not necessary for freight trains. And the road- 
bed, although the biggest investment, is the least used part of a railwa^- 
which increases the tariff rates. Again, our roads lose money on the short 
hauls; they make their money on long hauls of alow-moving freight Will 
the airplane and the motor truck serve to help solve the railway problem 
of the future by cutting out the fast passenger trains, the short-haul freight 
trains and the expensive passenger terminals? There is a good deal to 
think about" 
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The inescapable conclusion is that the railroads will find in sit- 
craft, not a hostile competitor fighting for the same traffic, but a 
friendly and welcome auxiliary which will relieve the oppressed rati 
lines of the speed-burden that is rapidly becoming unb^rable. The 
pioneers in aircraft would seem justified in the conviction that not 
only will high-speed traffic flow to aerial operators, but that the great 
land and sea carriers will facilitate its transfer. 

Prospect for Express Business 

The American Railway Express Company seems to take such an 
attitude. Robert E. M. Cowie, vice-president, has studied the advan- 
tages of aircraft To the Aeronautical Chamber of Commerce he 
has stated : 

"The American Railway Express Company is very deeply interested in 
the subject of aerial traDsportation and is desirous of considering the question 
of a contract for the handling of express matter with any responsible aerial 
transportation company whenever such a company b launched and has demon- 
strated its ability to furnish a reliable service, provided, of course, that it is 
possible to arrive at a mutually satisfactory agreement with respect to the 
compensation paid for such a service." 

Intimately connected with passenger and express transport is the 
carriage of the mails. The mails always have gone and always will 
go by the fastest available means. It is not the conception of the 
mail service to choose the cheapest but the quickest delivery. The 
Air Mail has already demonstrated its utility, and is certain to 
increase in volume of traffic until it is finally t^en over by private 
operators. 

Credit and the Release of Credit 

Finally, we have to consider a most dominant element in modem 
business, in the successful functioning of which aircraft are about 
to take a peculiarly important part. This is banking. The financial 
powers of the nation are notably unwilling to take cognizance of, 
much less interest themselves in, new commercial activities until such 
activities have demonstrated security and utility. This was true in 
the early days of the automotive industry; it has been true, until 
recently, of aircraft. 

The modem banker believes in conserving time. It is the genius 
of his business. Anything from a labor-saving device for his counting 
room to scientific research affecting investments, present or future, 
enlists his interest. And it has been the good fortune of aircraft to 
make both a practical and personal appeal. 
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The executive of a bank, traveling on business, represents a 
liability or an asset accordit^ to the dispateh with which he travels. 
He cannot afford to go to Chicle or S^ Francisco by a slow train, 
or to Europe by a slow boat. He must go by the fastest. And as the 
times change, these means of travel, too, must improve. Hence, as 
the first few commercial aerial transport hnes make their appearance 
here and abroad, there are signs that these executives recognize what 
is offered and what it means. Thus W. Irving Bullard, vice-president 
of the Merchants National Bank of Boston, made literally a "Hying" 
trip through Europe, by utilizing aircraft for a thousand miles or 
more on stages of hts itinerary which, by train or motor, would have 
required the expenditure of time almost beyond his command. Thus 
also we find a party of New York bankers and capitalists, including 
Charles E. Mitchell, president of the National City Company, and 
Howard Page, formerly of Standard Oil, chartering an Aeromarine 
cruiser for the flight to Cuba. 

Confidence is a matter of acquaintance. The National Bank of 
Commerce of New York assigned a member of its staff, Kenneth S. 
Gaston, to investigate the commercial aviation situation. Mr. Gaston's 
observations were published in the bank organ Commerce Monthly, 
for November, 1921. 

"Aviation as a factor of increased importance in commercial transporta- 
tion," he writes, "it one of the fortunate legacies of tbe great war. . . . 
In i!)i4 the commercial possibilities of aviation seemed so remote that tbey 
were given little attention. In the seven years since that time, however, 
development has been so rapid that commercial air transportation is today a 
matter of general interest and substantial importance." 

Encouraged by the interest manifested, the Aeronautical Chamber 
of Commerce sought to ascertain what service aerial transportation 
could offer to the banking institutions and how valuable this service 
would be. 

In answer to an inquiry, a banker said: "As banking deals 
almost entirely widi interest payments in one form or another and as 
interest payments depend necessarily upon the time element, it is 
obvious that time is an extremely important factor. The time of 
transit of interest-bearing paper is important because of the fact that 
during this time the paper (or rather ^e capital that it represents) is 
unavailable and hence unproductive." 

The establishment of a central gold fund and the practice of daily 
clearances by telegraph, made passible by the Federal Reserve Sys- 
tem, worked a constructive change in our banking methods. Hitherto 
a check, in order to "dear" (and the capital be thereby released) had 
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to be transported to the point of delivery and back to the point of 
origin. Tjiking New York as typical, prior to the creation of the 
Federal Reserve machinery it required four days for clearances 
between Chicago, Minneapolis and Jacksonville, whereas it now 
takes but two ; it required six days to New Orleans, Kansas City and 
Dallas, and now but three; it required eight days to Denver, Spokane 
and Seattle, and now but four ; it required ten days to San Francisco 
and Los Angeles, and now requires but five. 

It is estimated that at least $1,000,000,000 in capital is in transit 
daily in the form of checks. To reduce the clearance time one-half, 
as was accomplished by the Federal Reserve System, meant a daily 
release of 50% of this "float" or $500,000,000, which, even in so big 
a country as ours, is a huge sum. 

The problem now is to make further saving, to tolerate less waste 
of credit and achieve more speed in clearance. The existing system 
is predicated upon the fastest surface transportation. It is apparent 
that there can be no great change until the means of conveyance are 
improved. 

Here enters the aircraft operator. Airplanes have actually 
spanned the continent in thirty-three hours, and with night flying can 
do It in less. They can today cut down one-half to two-thirds the 
fastest rail schedules in the country — especially between the great 
banking centers. When this was pointed out to a banker, he ex- 
claimed, "Why, aircraft will repeat what the Federal Reserve accom- 
plished. By halving the time of transporting checks you will halve 
the 'Boat* — you will release daily a quarter to a half billion dollars 
which is now unavailable and unproductive while in transit!" 

That is what speeding up by air means to banking and business! 
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CHAPTER II 

CAPITAL^TERMINALS— RELIABILITY— NEEDS WHICH CAN BE 
MET THROUGH AERIAL LAW— ANALYSIS OF HAZARD IN 
FLIGHT 

THREE deficiencies operate to the serious embarrassment of 
American aviation — meager capital, insufficient terminal facili- 
ties and popular doubt as to reliability. The correction of 
these deficiencies and the consequent opportunity for the rapid 
growth of aerial transport depend upon Federal regulation and 
reasonable control through an Aerial Code. 

The writer in Commerce Monthly, referred to in the preceding 
chapter, observed : 

"Wise regulation may be expecteil to give a certain stability to the air 
transportation industry essential to any industry which must appeal for credit 
and for investment capital. Until this is attained air transportation cannot 
be said to be on a business basis. From whatever point of view the subject is 
approached, the conclusion is inescapable that the enactment of an air law 
is the first essential step toward the development of commercial aviation in 
the United States." 

The experiences of the inland waterways and the railroads in 
either burdening themselves with huge terminal debts, or in strug- 
gling selfishly for the exclusive control of available sites, a control 
which meant private monopoly and this, in turn, public burden, point 
the way for the sound economic treatment of the air port problem. 
The establishment of common terminals for the encouragement of 
all aviation, and for the national security in time of need, is a public 
responsibility, which, if neglected now, will invite difficulties within 
a few years similar to those in which the waterways and the railways 
now find themselves. 

At the close of 1920, operating reports showed the existence of 
128 terminals of all classes, of which 5 were in Canada, and 3 others 
devoted to airship experiment, leaving a net of 120 in the United 
States. Of this number, probably 20 could be classified as seaplane 
bases. 

At the close of 1921, the operating reports showed a total of 146 
air terminals, both land and water, within the United States. All 
were for heavier-than-air-craft. This is an increase of 26 over the 
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preceding year. Of the total number, 30 were classified as seai^ane 
bases. Sixteen of the 146 were publicly owned or controlled. 

Deprive the rail and ocean carriers of depots and docks, and 
operation must cease. Withhold terminals from the American air- 
craft industry, and aerial transport can achieve neither size nor 
reliability. The 146 terminals reported available to commercial 
aircraft in the United States represent the facilities for 600 machines 
without regard to geograf^cal or business requirements. The won- 
der is that there has been so much paid flying from so few fields. 

The Airways Section of the U, S. Air Service, under Captain 
Burdette Wright and Captain St. Clair Strect.f is, in the absence of a 
centralized civilian authority functioning on behalf of commercial 
aviation, endeavoring to encourage the development of our air termi- 
nals. The Airways Section, relying on voluntary local reports, is 
taking a census of available sites (see Appendix), and is providing 
practical construction and flying advice to municipalities and to pri- 
vate enterprise. 

On July 18, 1921, an Air Law conference was held in the office 
of Secretary of Commerce Herbert Hoover. It was participated in 
by representatives of the Aero Club of America, the Manufacturers 
Aircraft Association, National Aircraft Underwriters Association 
and the Society of Automotive Engineers. Practically the first 
inquiry Mr, Hoover made, after listening to a statement of the 
general situation, was whether the most urgent need for regulation 
was the protection of public life and property, and at his request, the 
Manufacturers Aircraft Association, and later the Aeronautical 
Chamber of Commerce, conducted a survey of hazard in unregulated 
flight, which is presented in full in this chapter. 

As a result of this conference, a bill was drafted with the co- 
operation of the War, Navy and Post Office Departments and the 
National Advisory Committee for Aeronautics, and introduced by 
Senator Wadsworth (S. 3076; see Appendix). The bill passed the 
Senate and at the time of publication was before the House Commit- 
tee on Interstate and Foreign Commerce. It provides for the regu- 
lation of aircraft engaged in interstate and foreign commerce and for 
the establishment of a Bureau of Civil Aeronautics in the Department 
of Commerce. Its enactment will give the assurance of legality 
which is necessary before investment capital can be attracted. It 
will make possible the systematic establishment of terminals and, 
perhaps most important of all, will remove the last vestige of fear 
from the mind of a public only too vividly impressed with the perils 
of uncontrolled flight. 

Following is the report made to Secretary Hoover ; 
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"In preparing the data, the wont obstacle encountered in research and 
analysis was the lack of ofiicUl machinery with which to obtain thorough 
and authentic information. Two courses were open — confidential data (as to 
ideotification) from the established companies making operating reports ; and 
press stories, covering the general field. It is important to state at this point 
and to bear continually in mind that the press stories (with the exception of 
kss than half a dozen fatalities) refer wholly to the Kypaj i^'er and thus 
prove conclusively that the uncontrolled itinerant pilot encounters and causes 
roost of the danger in flying. 

"One hundred twenty-five established companies, operating 500 to 600 two- 
and three-place machines, made 130,736 flights, covering 2,907,245 miles and 
carrying 133,513 passengers in the twelve months Oct. 1, iQao^ct i, 1931. 
In making their reports, these companies seemed careful to itemize all forced 
landings, crashes, etc Yet the number of accidents in which persons were 
killed or injured totals but 34. 

Six Requisites fob Safe Flying 

"Experience has taught that, in safe flying, there are the following 
requisites: 

"i. A machine sound, aerodynamically and structurally. 

"A An engine of sufficient power and which operates satisfactorily. 

"3. A competent, conservative pilot and navigator. 

"4. Air ports and emergency landing fields, sufficiently close together to 

insure lading to safe^. 
"5. Nation-wide weather forecasts spedaliied and adapted to the need of 

flyers. 
"6. Nation-wide chart of air routes. 

"Table No. 2 illustrates the causes to which the 34 accidents are attributed. 
Of the six fatalities, three were due to stunting, two to gross carelessness 
on the field, and one to storm. Not a single person, passenger or pilot, lost 
bis life in stra^ht commercial flying. And with Federal regulation, controll- 
ing stunting and enforcing proper field policing and protection, it is be* 
lieved certain most of these fatalities could have been avoided. 

"There were 21 persons injured in the 34 accidents. As the table shows, 
these mishaps were due to causes which could have been removed by Federal 
regulation or supervision, — had landing fields, air routes and weather reports 
been fully available; had the field help been more disciplined; had the pilots 
been more alert through consciousness of licensed responsibility and had 
there been strict inspection of aircraft, engines, accessories and supplies. 

"These deficiencies, as compared with the requisites for safe flying, will 
be more carefully discussed later, when the case of the irresponsible itinerant 
is taken up, for it is he, rather than the established, incorporated company, 
that demands control. 

122,512 Flew; Not One Killed 

"Yet, even, conceding the foregoing, it is found that during twelve months, 
500 to 600 commercial aircraft made 130,736 flights, traveling 2,907,345 miles, 
carrying 133,512 passengers (men, women and children) without a single 
fatality in flight 
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"Out of these 123,513 people, only 21 were injured in flying and in ground 
accidents, combined, or a ratio of 

fatality to 130,736 flights, and 3,907,245 miles flown, and 

1 injury to 6,701 flights, and 138,440 miles flovm. 

The Case of the Gypsy Flier 

It is estimated that, during the calendar year 1931, t,aoo aircraft were 
engaged in civil flying in the United States and that these flew 6,500,000 miles 
and carried 350AO0 persons. These figures are approximate and include both 
the itinerant and fixed base flying. Many press reports may be inaccurate 
and unfair as to causes, but they afFord the only available index into the 
comparative safety of the total aerial activity, 

"Table No. 3 shows that 114 accidents occurred, not including those that 
involved Government-owned aircraft. Two of the 114 occurred in January, t 
in February, 3 in March, 6 in April, 16 in May, 13 in June, 13 in July, a8 in 
August, 16 in September, 8 in October, 8 in November and i in December, 
progressing and diminishing as the flying season advanced and waned. The 
accidents were reported from all parts of the United States — 30 being in the 
East, 43 in the Middle West (which has most of the machines, and, generally 
speaking, the best natural landing fletds) and 41 in the Far West 

What Caused the Acctoekts 

"The 114 accidents resulted in death to 49 persons and injury, more or 
less serious, to 89^ In 48 instances there were no casualties. The 49 lives were 
lost in 33 accidents and injury to the 89 persons was caused in but 42 accidents. 

"Each of the 114 accidents recorded was caused by deficiency in one or 
more of the six necessary requisites for safe flying. Forty-nine were at- 
tributed to the pilot, perhaps through carelessness, perhaps incompetence, per- 
haps had judgment combined with other factors. There is no doubt that a 
good pilot can guide a poor machine to safety with greater chance of success 
than a poor pilot can operate a first-class craft. Therefore, at the very top of 
the list of Governmental needs we place the Federal examination and 
licensing of pilots. During the war rather more than 17,000 young men 
were trained to fly. The knack of flying cannot be retained perpetually 
without practice, nor can it be maintained at a high degree of competency 
without regular examination on a common standard for all flying throughout 
the United States. The same u true of aerial navigators. Both pilot and 
navigator (many times they are identical) are of equal importance in safe- 
guarding the lives of travelers by air. 

Inadequate Landing Fields 

Twenty accidents are attributed in whole or in part to inadequate landing 
fields or to the total lack of terminal facilities. Here is a duty directly 
imposed upon the Federal Government. During the war the Army and the 
Navy acquired many terminals, most of which have since been abandoned. 
The fragmentary remainder has been s%htly added to by the Air Mail, 
municipalities and private enterprise, but the United Sutes is today woefully 
lacking in air porU for even the 1200 craft in operation. 
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Lack op Weather Reports 

"While only 4 accidents are attributed to the lack of weather reports and 
10 to the lack of clearly defined routes or limitations in traveling between 
or over cities, it is certain that aerial transport cannot develop until these 
factors are met As an illustration-^ wo of the worst accidents in our 
flying history are attributed to these causes. As one was Naval and the other 
MiliUry, they cannot be bcluded in the civil table, though in their results 
they were as harmful to civil flying prospects as though they had occurred to 
private individuals. 

"On March 2, a Naval seaplane, according to press reports, sideslipped on 
to a beach near Pensacola, Fla., and killed five bothers. Either the seaplane 
had no business over that beach or the bathers had no business on it. In either 
event, the fatalities would have been prevented had proper authority existed. 

"On May 28 a large Army plane crashed at Morgantown, Md., killing its 
seven occupants, who included some of the best-known figures in Military 
and civil aviation. According to the report of the Inspector General's 
investigators, the disaster was not due to defects in the machine or to in- 
competence on the part of the pilot, but to the terrific storm into which 
the ship flew and of which the pilot had not been warned. The investigatort 
above referred to recommended that 'steps should be taken to install a 
system for interchange of weather conditions and weather forecast between 
flying fields maintained by the various services, including Army, Navy, Mail 
Service and Coast Guard Service.' It was further stated : 'Obtaining informa- 
tion of weather conditions on a cross-country flight ranks in importance with 
the inspection of the engine and plane, and it is highly desirable that, in peace 
times, except in emergencies, no cross-country flights should be undertaken 
until available information of conditions on the way has been obtained.' 

"Commercial cross-country or inter-city flights, it is evident, cannot be 
encouraged with safety until there is full protection afforded by estaUishing 
dvil weather reports and coordinating these with the various Government 
reports. This service obviously, cannot be provided by the several States. 

Inspection an Imperative Need 

"Equal in importance with learning the qualifications of pilot and navigator 
is inspection of aircraft and engines. Out of the 114 accidents, z2 may be 
attributed to faults which proper inspection probably would have revealed— 
4 concerning the plane, 9 the engine and 9 an accessory, gas or oil. This in- 
spection must be made at frequent intervals by Federal authority. 

"When it is remembered that operators of motor cars are required to 
qualify and that motor cars are periodically placed under rigid inspection, it 
is astonishing to learn that any one can take any sort of flying machine 
into the air at the present time, with the consequent peril not only to himself 
and his passengers, but to many persons on the ground. If the standard of 
control were left to the various states, the hope of correcting this unfortunate 
condition would seem remote. 

"In one accident attributed to the attempt of the pilot to stunt an unsafe 
machine, two lives were lost. An investigator reported that the plane was 
not a factory-maintained product. He said: 'It was one of the Army train- 
ing types which had passed through many owners and which, my investigation 
■hows, bad been in at least four crashes previous to the final one. I found 
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that tbe machine bad been repaired by amateurs, tbat several of the span 
and longerons were patched, some of them in four places. It was the giving 
way of these spars that undoubtedly caused the wings to collapse. The 
plane had lain out of doors in the open field all winter and one windstorm 
had blown it the full length of the field — about 1000 yards — and turned it 
over end. This spring it ha.d been hauled back to its original position and 
put together again as best as might be. It was never inspected by a com- 
petent person, so far as I was able to learn. I found that the owner of the 
flying field — who is also a flier— had himself refused to fly this machine 
when the young man who took it up on its fatal trip was induced to 
become the pilot.' 

"In the lack of any Governmental examination and inspection, the legiti- 
mate manufacturers and operators have endeavored to do what they could. 
They check up on their products, but their control is of necessity limited to 
localities and to a comparatively brief period of time. As flying increases, 
this method must become more hopeless and a stem responsibility is thus 
placed upon the Federal Govemnient to provide an adequate system of 
examination and inspection. 

Stuhting Causes More Than 40% op Deaths and Injiikies 

"Twenty-nine of the 114 accidents occurred during stunting. In these ag 
accidents, 30 persons were killed and 36 injured — more than 40% of the 
total. In other words, stunt flying in unrestricted areas was rcsponuble 
for almost as many casualties as all other elements combined. Now stunt 
flying is necessary to testing and essential to warfare. It is believed ad- 
visable that all pilots know how to stunt so that, in case o{ an emergency, 
when only a stunt will save their craft, they will be able to act quickly, with 
understanding and without fear. But the habit of stunting for thrill is dan- 
gerous, fatal in many instances, and always harmful to civil flying. A govern- 
mental system of control, limiting stunting to certain areas will meet this 
unfortunate menace to aeronautics. In this connection, however, there is 
hope of general improvement. State Fairs and other amusements, since the 
war, have encouraged dare-devil flying as 'concessions.' But after stunts 
had killed many people and injured more under spectacular circumstances 
(such as collisions with grandstands, crashes on beaches, etc) the New 
York State Fair Commission, according to press reports, eliminated the 
dare-devil aerial acrobat from its list of attractions. 

Collision in the Air 

"The danger of collision in the air is not great, providing levels of 
flight for aircraft under way are established and observed, and providing 
stunting is controlled. The 2 collisions reported occurred during stunt per- 
formances. In the first, one man was killed, and in the second, 2 were 
killed and one hurt 

Crowds Surge on to Field 

"Eight accidents causing injury to 7 persons are reported through care- 
lessness on the field. In several notable instances the pilot, in order to avoid 
the crowd which surged out in front of his machine u he was taking off or 
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Unding, deliberately wrecked his craft. It is observed that at every flying 
demonstration, even at locally policed fields, the spectators ignore wamingi 
and must be forced to keep back. This is illustrated by the long list of 
automobile race track casualties, where spectators get in the way. Only 
Federal rules rigidly enforced are able to meet this condition. 

Searching for the "Unknown" Cause 

"Finally, 8 accidents which caused death to 4 and injury to one are 
attributed to "unknown" causes. The hope of preventing accidents depends 
on learning — then correcting — the cause of each. It is evident that Federal 
authority is required to obtain information in such cases. 

Flying Not Unsafe 

"From the foregoing it is seen that flying, even with the burden of un- 
necessary hazard imposed through the lack of an Aerial Code, is not unsafe. 

"Eliminating those deaths caused by stunt flying (30) and those attributed 
to lack of fields, weather reports and clearly defined air lanes or routes (6) 
which only Federal authority can correct — 23 fatalities remain — or mie to 
about every 12,000 passengers and one to 282,608 miles of travel, — unlicensed, 
unregulated and uncontrolled, and carried on for the most part in former 
war machines built from three to four years ago. 

"In the ease of the 125 operating companies, which flew 3^)07,245 miles and 
carried 123,513 passengers on 130,736 flights, not a single fatality occurred in 
straight commercial activity. And it is from this record rather than from the 
itinerant picture that the public should judge the safety of travel by air. 
These companies approximate the condition in equipment and personnel 
which will be general when the Federal Government recognizes its duty 
and responsibility. 

"Furthermore, the airplane of 1921, powerful and beautiful as it appeared 
to us, and as it undoubtedly was in contrast with the gliders of Lilienthal 
and Chanute and even the Kitty Hawk biplane of the Wrights, wiU some day 
be to the ultimate flying machine what the primitive train of 1830 is to the 
Twentieth Century Limited. 

"The designing and engineering features are progressing. Improvements 
in safety and efficiency are being constantly introduced. These, if aided 
by regulation and stimulation by the Government, assure security in the air 
travel of the near future comparable with that of the accepted means of 
transportabon which we have today on rail, road and water." 
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CHAPTER III 

ITS COMMAND OF THE SEA— THE 
AND THE CONFERENCE ON THE 
JENT 

! Limitation of Armament, which was 

on invitation of the President of the 

12, 1921-Feb. 6, 1922, was the most 

-ing the world had witnessed since the 

Versailles, and far surpassii^ even the 

ion the future peace of the nations. 

irst definite, practical steps were taken 

)f the world from the bond^e of com- 

1 not spared them the worst conflict in 

reatened economic ruin. 

I of this Conference were the scrapfMt^ 

of sixty-eight capital ships, built or building, in the navies of the 

United States, Great Britain and Japan, representing a gross tonnage 

of 1,876423, and, with limitation on construction in these countries 

and in France and Italy as well, assuring a saving of many billions of 

dollars. 

In designating type and tonnage of new construction permissible, 
the Conference approved the development of auxiliary units for 
aircraft. To the United States and Great Britain were allotted 5 
aircraft carriers, with a total tonnage for each nation of 135,000; to 
Japan and France, 3 each, with 81,000 and 60,000 tonnage, respec- 
tively; and 2 to Italy, with a tonnage of 54,000. 

No Limitation on Aircraft 

But what this Conference refused to do was as remarkable, and 
as indicative of the future, as that which it acquiesced in doit^. 
On Jan. 9, formal debate on the report of the Committee on Aircraft 
was opened. The Committee, consisting of Rear Admiral William 
A. Moffett, Director of the Naval Air Service (Chairman), and 
Brigadier General William Mitchell, Assistant Chief of the Army 
Air Service,' representing the United States; Air Vice Marshal 
"Wben General Mitchell went abroad, Major General Mason M. Patrick^ 
Chief of the Air Service, became a member of the committee. 
45 
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J. F. A. Higgins, representing the British Empire; Captain Albert 
Roper, representing France; Colonel Riccordo Moizo, representing 
Italy; and Captain Osami Nagano, Japan, had worked for many 
weeks assembling data through which to ascertain the influence whidi 
aircraft would have upon the future and to determine thereby what 
limitation, if any, should be imposed upon this new arm. 

On the reading of this report (see Appendix), all the delega- 
tions, in turn, expressed the view that the experts were right in their 
belief that aircraft limitation was impossible at present. Chairman 
Hughes exftf'essed disappointment that the Conference was unable to 
suggest practical limitations on the building of military aircraft, 
probably the most formidable weapon of the future. The experts 
had well presented the difficulties. They were dealing with facilities 
needed in peaceful development. No han could be put on progress. 
The question. Secretary Hughes said, resolved itself, not into a 
limitation of armament, but into a limitation of civil progress, and 
therefore there seemed to be nothing to do but to accept the experts' 
report. The report was then formally accepted. Secretary Hughes 
a^ed discussion on lighter-than-aircraft, which the experts had said 
might be limited. As none of the delegations wished to urge action 
along this line, Mr. Hughes proposed the following resolution, cover- 
ing aircraft in general : 

"The Committee is of the opinion that it is not a 
impose any effective limitations upon the numbers oi 
craft, either commercial or roilitarj." 

The resolution was unanimously adopted. 

The Conference on the Limitation of Armament, which was thus 
brought to a successful conclusion, was inspired by two universal 
desires : First, removal of some of the obvious provocations for war 
(the fear of a rival nation's rising military power) ; second, relief 
from the financial burden of competitive armament and diversion of 
this money into economic channels. 

The problem was to attain both objectives, yet retain an adequate 
sense of security. The solution came through aircraft, which have 
demonstrated themselves to be both vehicles of peace and instruments 
of war, and it came about in this way. 

BOUBING THE OlD "InDIANA" 

In the middle of October, 1920, Naval seaplanes dropped bombs 
on the old battleship "Indiana," in Chesapeake Bay. Other bombs 
were placed upon the deck, and the effect of the explosions noted. 

Shortly thereafter. Army bombers operating from Langley Field 
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otiltzed the huDc of the "5'oii Marco^' (formerly the "Texa^') as a 
target. 

Little attention was paid at the time to either incident, and Captain 
W. D. Leahy, Director of Naval Gunnery, in an official report to 
Ac Secretary of the Navy, observed: "The entire experiment (with 
the "/fujutto") pointed to the improbability of a modem battleship 
being either destroyed or completely put out of action by aerial 
bombs." 

In January, 1921, General Mitchell appeared before the House 
Appropriations Committee and expressed the opinion that the battle- 
ship (the modem type of which costs $40,ooo/x») was as obsolete 
under aerial attack as the "plumed knight in armor" when gunpowder 
was introduced. The Army Air Service was asking for an appro- 
priation of $60,000,000, or die equivalent of one and one-half battle- 
ships. 

AixcRAPT Versus Battleships 

Thereupon a discussion developed, which has been erroneously 
represented as a personal controversy, but which in reality was 
nothing but the concentrated expression of an economic question 
which had been pressing for consideration in our Congress and also 
in the parliaments of other nations. The war was over but the 
debts remained. There was no further immediate need for arma* 
ment, yet armament costs were mounting. Appropriation demands 
upon tlie Treasury, inevitable during readjustment, were increasing, 
yet commerce and industry presented diminishing returns. 

The discussion was carried on principally in Congress. In 1916, 
a year before we entered the war with Germany, the General Board 
of the Navy laid down a building program, calling for sixteen capital 
ships and involving an expenditure of approximately $640,000,000. 
In 1919, the General Board reaffirmed the 1916 program, and the 
year following the Secretary of the Navy indorsed its views. It was 
this prt^am which was urged upon Congress early in 1921. 

The press of the country, sympathetic to anything which offered 
the hope for economy, and alive to the possibilities of a spectacular 
demonstration of the relative superiority of aircraft over surface 
ships, urged that the airmen be given an opportunity to put their 
beliefs to the test. 

Accordingly, on Feb. 7, Secretary Daniels wrote Secretary Baker, 
stating that the Navy contemfdated certain experiments involving 
aircraft and bombs and inviting joint control by the Army and the 
Navy. This offer was accepted and representative flying officers of 
both services were assigned the task of working out the details. 
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For the next three months intensive training was carried on by 
the naval and miHtary aviators. There was keen rivalry and common 
interest If there was any tinge of conflict, it was not amoi^ the 
airmen, but between the airmen of both services as a unit and the 
advocates of the capital ship as the "backbone of the fleet." The 
greatest aerial activity the country had noted since the war was 
carried on at the Army base at Langley Field, Hampton, Va., and 
the Naval base at Hampton Roads. Personnel in both services from 
stations near and remote asked permission to participate, and when 
Mr. Daniels, to show his confidence in the abiHty of the capital ship 
to withstand assault from the air, offered to navigate the bombed 
craft himself. Army fliers by the score begged for the privilege of 
attackii^ under actual fire. 

The Stage Is Set 

Such was the spirit which animated the scene that appeared on 
the morning of June 21, when a magnificent gallery of capital ships 
from the Atlantic fleet, destroyers, mine sweepers and other units, 
assembled nearly a hundred miles off the Virginia Capes to witness 
the first experiment. 

It was truly a historic occasion. The Nava! transport "Hender- 
son" had sailed from the Washington Navy Yard the day before 
with high Army and Navy officers, members of Congress, foreign 
diplomatic representatives, and half a hundred newspaper corre- 
spondents and photographers. The gathering in the ward room of the 
"Henderson" on the night of June 20 was tense and dramatic. There 
was much conversation about many topics, but little about the only 
one that amounted to anything: "Was tomorrow to mark a turning 
point in the warfare of the future?" Two remarks, both by non- 
aviation Naval officers, were typical. The ex-German submarine 
U.-iij was to be attacked on Uie morrow, A submarine officer 
expressed the willingness to command his craft in its stead. But 
another officer said: "Tomorrow well see whether we sink or 
float." ' 

When the remnants of the German imperial fleet were distributed 
among the victors, certain submarines, among them the U.-117, which, 
a few years before, had sunk shipping along the American Atlantic 
coast ; a destroyer, the G.-ioz; a light cruiser, the "Frankfurt," and 
a dreadnought of the latest type, the "Ostfriesland," fell to the lot of 
the United States, and these craft were selected as the targets. 

It was typical of the Navy that, on an occasion, the outcome of 
which if successful might mark a new epoch in sea warfare, Naval 
aviators and Naval seaplanes should be chosen for the first demon- 
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stration. If the air did command the sea, the Navy would be the first 
to acknowledge it, and to the Navy that floats add the Navy that flies. 

U.-BoAT Sunk in 16 Minutes 

It was all over so quickly that it was hard to conceive the trick 
had really been done. The U.-117 lay awash some 2500 yards from 
the "Henderson" Three F.-5-L's appeared in the morning haze, 
and, keeping beautiful formation, roared over the submarine at iioo 
feet. Twelve 163-pound bombs were dropped — the entire cargo. 
All registered hits within the danger zone. The flrst salvo of three 
bracketed the U.-boat, apparently opening its seams. The next salvo 
of nine bombs literally smothered the craft. At least one of these 
fell amidships and broke its back. Possibly three bombs hit the 
submarine direct In seven minutes after the second salvo, and 
sixteen minutes after the first bomb was dropped, the U.-117 lay on 
the bottmn of the Atlantic. 

While eflforts had been made by higher t^cers of both services to 
lighten the impression that the demonstrations were in the nature of a 
test, this, nevertheless, was the conviction of the press, and the rapid 
sinking of the submarine provided the correspondents with proof 
that aircraft were effective. Congressmen on board the "Hender- 
son," who had hitherto been stanch supporters of the capital ship to 
the possible exclusion of other types, saw in the sinking of the 
U.'boat the necessity for a three-plane Navy, beh>w the surface, on 
the surface, and in the air. 

Seakch fob the "Iowa" 

The next phase was not [vesented until June 29, when the old 
U. S. S. "Iowa" under radio control, was utilized, flrst in a search 
problem and later in bwnbing. In this event, too, only Navy and 
Marine Corps craft participated. The scene was ninety miles north- 
east of Cape Henry. Planes were dispatched from stations at Cape 
Henlopen, Cape Charles, Cape Henry and Cape Hatteras. In i hour 
and 57 minutes after warning had been given of "enemy" approach, 
the airplanes and seaplanes had located the "Iowa," after having 
flown one hundred miles to sea from their base. The "lozm^' was in 
a 25,000 square mile area, and this area had to be searched, before 
contact could be established. 

The Navy did not want to injure the "Iowa," so only concrete or 
dummy bombs were used in the attack. Alti^ether 80 were dropped, 
ranging in weight from 163 to 520 pounds, from 4000-feet altitude, 
and only two hits were reported, althot^h twenty-five planes partid- 
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pated. During the attack, the "Iowa" was navigated slowly by radio 
in a zigzag course. Whether it was the motion or whether it was 
the known fact that dummy bombs cannot be "aimed" because they 
hurtle over and over in their descent that accounted for the apparent 
failure, was debated, pro and con, according to the point of view 
being marine or aeronautical. But even so, 50% of the dummies fell 
within the danger zone. 

The press, to which competition is ever 3 delight, saw in the 
"Iowa" test a setback to the hopes of those advocates of aviation who 
sought com[Jete dominion. And truly it so seemed. But there were 
other incidents to come. 



Wak Tactics Simulated 

It IS not within the province of this Year Book to discuss the 
rules under which the bombing tests were conducted, but it is true 
that, not until July 13 when the G.-ios was brought out for attack, 
was the Army Air Service able to simulate actual war tactics. 
General Mitchell appeared in his own machine and personally 
directed his fliers. The primary attack was made at 200 feet witfi 
eleven S.E.-S pursuit land planes, dropping a total of forty-four 
25-pound fragmentation bombs, as officially explained, "to dear the 
decks, disrupt morale and put the anti-aircraft guns out of com- 
mission." Fifty-seven % of these bombs registered hits. 

Twenty-eight Martin bombers, carrying 300-pound demolition 
bombs, then a|^>eared. Nineteen minutes after the first of these 
heavy charges was dropped from a height of 1500 feet the destroyer 
sank. Direct hits could not be accurately counted, so rapidly were 
the missiles released. The final plunge of the doomed ship occurred 
in two minutes. 

BouBiNG THE "Frankfurt" 

But the submarine was a shell, and the destroyer little more, it 
was said. What could be done with the "Frankfurt," a light cruiser? 
The test, on July 18, was in two phases, at 1000 to 1500 feet altitude. 
In the first, which lasted from 9:27 a.m. to 1:56 p.m., Navy and 
Army bombers joined in dropping fifty-four 250 and 300-pound 
bombs. But these did little damage, and up to the time ^e second 
phase began it seemed that victory in the air was hopeless. Plans, 
indeed, were actually under way to sink the cruiser by gunfire, and to 
place time bombs on board to insure destruction. 
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Undebwateb Bomb Fatal 

The second phase, with 520 to 6oo-pound bombs, b^an by a 
Naval attack at 2:28 p.m. Out of ten dropped, two hits were re- 
corded, but it was evident that the cruiser was not sinkii^. At 4:15, 
a fresh division of three Army Martin bombers from Langley Field, 
which had been cirdii^; overhead for nearly an hour, awaiting orders, 
received permission to attack. Thirty-five minutes later, after drop- 
ping eleven txnnbs, three of which broke her back, the "Frankfurt" 
sank. One of the three exploded in the water close to the hull and it 
was believed that tt was this explosion that did the worst damage, 
thus demonstrating a theory, hitherto rejected by many, but which, 
in the final test with the "Ostfriestand," was to be completely 
established. 

Sinking the "Ostfkiesland" 

The last and most remarkable of the series was the assault on the 
"OstfriesUmd," a huge, powerful dreadnought, 22,800 tons displace- 
ment and one of the main ships in the German fleet at the Battle of 
Jutland. Here was a floating fortress, with heavy steel walls built 
to withstand the mightiest gun projectiles. 

The first day, July 20, operations were confined to small bombs. 
Five Marine DeHavilands, four Army Martin Bombers and eleven 
Navy F.-5-L's showered fifty-three 230 to 520- and 600-pound bombs, 
at heights of 1000 to 1600 feet, but with no apparent vital damage. 
Of the ten direct hits, nine bombs failed to explode. Some of the 
shots were spectacular, immense sheets of flame enveloping portions 
of the ship— but the fighting parts remained little harmed. These 
operations, which were b^un late, occupied the entire day, and by 
nightfall predictions of failure were to be heard more frequently 
than expectations of success. In fact, then, as throughout the demon- 
stration, the tenor of the conversation among most of those aboard 
die "Henderson" was skeptical as to the ability of aircraft to justify 
all that had been claimed for them. 

Shall Bombs Open Seams 

But the tale was abruptly and vividly ended the following day. 
The Board of Observers, which, on the 20th, could find no r«tl 
damage to the vital parts of the "Ostfriesland," discovered that sraie 
of her seams had been opened and that during the night she had 
gone down two feet by the stem. The rules limited the number of 
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direct hits which it was pennissible to make, but in the operations 
the second day it became evident that the Army was deliberately 
seeking not to make direct hits, but to drop the bombs in the water 
close to the site of the warship. 

At 6rst looo-pound bombs were used, five Army machines drop- 
ping one each. There were three direct hits, and at each chat^e the 
huge fighting vessel quivered and pitched under the shock. 

Dreadnought Goes Down in 2ij4 Minutes 

In the next phase, when 2000-pound bombs were employed at 
2000 to 2500 feet, it was dear that General Mitchell did not seek 
direct hits. A blow on deck was spectacular and might be dangerous. 
An explosion close to the hull, with the uncompressible mass of the 
ocean behind it, meant more. 

In this final phase seven Army bombers participated, each carry* 
ing one bomb. Four bombs were purposely placed in the water close 
to the dreadnoi^ht. A fifth exploded, on deck, and another fell 
300 feet in advance. Of the four close up, one detonated on the 
port side of the quarter-deck and another dose tn on the port side 
of the stem. The shocks were distinctly fdt on the "Henderson," 
more than three miles distant. The "OstfrieslatuF' pitched, was 
deluged with tons of water, and almost immediatdy b^an to sink by 
the stem. Her bow reared out of the sea, she rolled over and, 2i>4 
minutes after the first 2000-pound bomb was dropped, she took her 
final plunge. 

It was a sight to thrill and sportsmanship in both services sent 
forth cheer and applause to the fliers, as the seventh bomber, arrtvii^ 
just as the ship went tmder, dropped its TNT into the foamii^, 
eddying vortex. 

"BoUB Heaed Round the World" 

Among those on board the "Henderson" was Genera! Williams, 
Army Chief of Ordnance. "A bomb was fired today," said he, "that 
will be heard around the world." 

Major General Charles T. Menoher, who at that time was Chief 
of the Air Service, said: "A cold material fact has been demon- 
strated. The fact is that the battleship can be sunk by the aerial 
bomb." 

Rear Admiral Moffett said: '"We must put planes on battle- 
ships and get aircraft carriers quickly. That is now the great need. 
We must now get them and quickly. We must put aviators on all 
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our battleships to enable them to ward off air bombing attacks in the 
event of war, pending the time we get airplane carriers." 

The effect of the sinking of the "Ostfriesland" was to establish 
definttety in the public mind (which means in the mind of Coi^ress) 
the conviction that aircraft, representing a total investment, including 
amiainent, of a quarter of a million dollars, could destroy the hitherto 
unconquerable dreadnought costing $40,000,000. It carried the con- 
viction that the nation controlling the air commanded also the water 
beneath. 

A Joint Board representing the Army and the Navy was appointed 
to review the results of the tests. The Board, on August 18, officially 
reported: 

"The aviation and ordnance experiments conducted with the ex-German 
vessels as targets have proved that it has become imperative as a matter of 
national defense to provide for the maximum possible development of 
aviation in both the Army and the Navy. They have proved also the 
necessity for aircraft carriers of the maximum size and speed to supply 
our fleet with the offensive and defensive power which aircraft provide, 
within their radius of action, as an effective adjunct of the fleet. It is like- 
wise essential that effective anti-aircraft armament be developed." 

Effects Debated in Congkess 

In the meantime, the many Senators and Representatives who 
were aboard the "Henderson," on the various trips, carried back to 
Coi^ess first-hand accounts of the bombing. Other members who 
were not witnesses, but who were equally keen, obtained from the 
press enthusiastic reports and vivid pictures, especially of the sinking 
of the "Ostfriesland." 

The military and naval appropriations were under protracted 
consideration. There was great unwillingness to spend money for 
armament under scrutiny as obsolescent, and the Naval bill in conse- 
quence was subjected to the severest criticism. Parallel with this, 
tfiere ran the discussion of world peace and reduction in the non- 
productive military and naval establishments of the larger powers. 
Senator Borah, with more persistence than tact, kept calling for a 
naval holiday and insistently urged that some attempt be made to get 
the major nations to agree to a limitation of armament. 

Early in August, Senators Borah, Nicholson, King, Stanley, and 
Jones of Washington, participated in a debate on the bombing trials. 
Extracts from their remarks, as taken from the Congressional Record 
of Aug. s, pp. 5051-5054, are as follows : 

Sbnatok Borah: "We are expending now about $400,000,000 upon the 
N?vy, and since the experiment off the Virginia coast I have ])een convinced 
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that we are expending at least $240/xx>,ooo of it in a way that will not add 
any security to the people of the United States. The experiment off the 
Virginia coast demonstrated that which the best minds in the naval life of 
England have asserted for the last year and a half, that the battleship is 
practically obsolete. . . . We are building sixteen battleships, costing from 
$40,000,000 to $42,000,000 apiece, and in less than thirty minutes, as General 
Mitchell told us he would, they sunk the ship which von Tirpitz aaid was an 
unsiduble ship. Yet the airplane development is just beginning. It is just in 
its youth. Nay, more, it has not accomplished anything compared with 
what it will accomplish, according to those who are infonned, even within 
the next year. Yet we go forward building these great battleships at this 
enormous expense, knowing that inside of two years the airplane will have 
rendered this particular type of battleship absolutely worthless as a de- 
fensive proposition. . . . 

Leakn Lbsson and Save Milxions 

"Mr. President, there are six of those great battleships of the 'Induuu^ 
class, costing $40,000,000 to $43,000,000 apiece to build, upon which very 
little work has been done, upon which a very small percentage of building 
haa been accomplished, and if we want to save, would it not be wise to 
discontinue the building of those six battleships of the 'Indiana' type; not 
only to slow down, as I understand the order has already been given — not 
only to slow down, but to abandon and clean up the contracts? If it costs us 
$10,000,000 to dean up the contract, very well and good; we will have saved 
$330,000,000 or more by doing that. If it costs us $40,000,000 or $50,000,000, 
we will have saved $200,000,000 or more by doing so, and in my opinion, 
unless ne are willing to do that, Mr. President, unless we are willing to ctrt 
the Army to 100,000 men and reorganize the oHicial organization of the 
Army, and unless we are willing to take the lesson which we have had 
given to us o& the Virgima coast, and discontinue the building of at least 
six or eight of these battleships, there is no place where we can cut any 
expenditures that will amount to anything considerable." 

Senatob Jones : "Mr. President, I had the privil^e of seeing the bombing 
of that German battleship, and I heard some of the expert naval officers 
talking with reference to that ship and the character of its construction before 
it was sunk, and one of them said that, in his judgment, it was a thousand 
to one that the ship would not be sunk by the bombing. He was thoroughly 
acquainted with tiie character of the construction, with the water-tight 
compartments, and all that sort of thing; and yet, as the Senator from 
Idaho has said, within fifteen or twenty minutes from the dropping of the 
first z,ooo-pound bomb the ship was sunk." 

Waste of Money to Continue Building Battleships 

Skhatos Bokah: "Mr. President, without assuming to say that the 
battleship is absolutely obsolete and can never be made effective by any 
changes which may be made or any different construction which may be had, 
it does seem to me conclusively established that to go forward and build 
these battleships at this time until this testing proposition has been carried 
to its final conclusion, until we know what is needed, what kind of battle- 
ship will stand it, is a mere waste of money. No man in the Senate, as a 
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busiDeu man, a member of a corporation, a itockhoMer, or having anr- 
thing to uy with reference to the expenditure of hii tnoney upon that kind 
of an enterprise, would con$ent to it for a moment He would saj, 'Let ut 
know whether we are putting $43,000,000 into each one of thcM ihipt that 
can be sunk in twenty-one minutes before the aircraft service has even 
reached what it contends is its first period of success in these matters.' " 

SsHATOK Nicholson: "Under the Senator's reasoning would it ever be 
possible to land an army on foreign soil, provided that the Nation spent 
su£Scient money to have airplanes capable of carrying the bombs of which 
the Senator spealcs?" 

Senatoi Bokah: "The Senator has suggested a very important proposi* 
tion. An admiral stated to me a few days ago that not only the experi- 
ment oS the Virginia coast demonstrated that the battleship as it is now being 
built is practically obsolete, but it demonstrated further that with sufficient 
airplane and submarine protection, this country was perfectiy safe from 
attadc from any other country." 

Destsoy Tkoopships fsom Ant 

SuTATDE Joms : This shows, too, that while possiUy the ^rplane would 
not do vital damage to a battleship by striking it on the deck, yet it would 
absolutely destroy transports carryii^ troops." 

Sknaiob Bosah: "Yes. Of course Mr. President, it rai|4>t be Inferred 
from something I have said that I would like to see our naval building stop 
entirely, regardless of what other nations do. I do not take that position. 
I do not wish that to be understood. What I say is that we are putting 
this vast amount of money into these ships without getting any corresponding 
Kcnrity and without getting any safety such as we are entitled to liave for 
that amount of money. We had infinitely better take $40,000,000 out o| 
these battleship expenditures and put it into airplanes and submarines if we 
want real security and real safety. I do not think in the building of battle- 
ships we are giving our country any security or any safety at all, com- 
paratively speaking." 

Sematok King: "I think those tests demonstrated the vulnerability of the 
battleship, and demonstrated that, while it is not obsolete, as the principal 
imit of the fleet, its strength and influence have been greatly impaired." 

Nations in Agony of Want 

SiNATOi Stahuy : "I hope the Senator from Idaho will tmderstand that 
I am in complete and ardent harmony with him as to the vital importance 
of the matter to which he calls the attention of the Senate and the country. 
The nations of the world, as the Senator from Idaho has so much better 
said than could I, are in an ^nny of oppression and want The necessities of 
the people and the demands of the Governments have ground the taxpayers 
to the bofie." 

Sbkatob Borah : "Mr. President, the party which is now in power cannot 
aflford from any standpoint to permit any opportunity to go by to reduce 
expenses to the point where at least we shall not have to increase taxes; it 
will be unfortunate if taxes must be maintained even at the present rate. I 
hope, therefore, when the resolution which I have offered goes to the com- 
mittee we may have an immediate consideration of it and an immediate report 
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on it It ought not to require long to consider the resolution. The whole 
nutter was discussed a few weeks ago in this Chamber; every Senator's 
opinion ii made up; and if the resolution could be reported and passed and 
the Army curtailed as it proposes, it would be a vast saving in that particular. 
"Then, if the Naval Committee would report out the bill which has been 
introduced by the able Senator from Utah (Mr. King) to adjust that situation, 
[Senator King had proposed converting six battle cruisers, under construe- 
tion, into aircraft carriers, to be equipped with pursuit, bomtring and other 
types of airplanes] we should save an expenditure in that direction of some 
$240,000,000, and still have a better Navy than we shall have by the ex- 
penditure of that sum. If there is any other way by which we can save, 
I do not know of it. We may cut out tome expenses here and there in a 
department, or we may dismiss a few employees and curtail here and there 
in a small way, but we cannot cut down expenses in such manner as the 
Secretary of the Treasury says we must in order to hold taxes even to the 
present statiu unless we do it upon these two lines." 

Tests with "Alabama" 

The Aimy Air Service on Sept. 33, 24 and 26 conducted a series 
of chemical, smoke and explosive bombing tests by day and by night 
00 the old battleship "Alabama," which had been turned over to them 
by the Navy, but the attacks, aJthough brilliant and spectacular, were 
in Ae nature of an anticlimax. Even when, on the 26th, the old ship 
went down with a mortal wound inflicted by one 2000-pound bomb, 
the public was little stirred. The "impossible" had already been 
accomplished, under severer handicaps, in the sinking of the "Ost- 
ffustand" and hence it was no longer impossible but commonplace. 

Navy Establishes Aeronautics Buxeau 

The Navy in the meantime had steadily, if deliberately, moved 
toward recasting its structure to accommodate the new weapon from 
the air. During the war there had been a sort of bureau created by 
dqiartmental order for the handling of matters aeronautical, but 
this was dissipated shortly after the signing of the Armistice and 
aviation suffered badly in consequence. 

When the aircraft-battleship discussion was starting, a new 
Director of Naval Aviation, in the person of Rear Admiral Moffett, 
was selected. It was Moffett's ta^ to create a distinct Bureau of 
Aeronautics within the Navy Department, and to arrange for the 
bombing trials. His was a most difficult position and credit should 
be in {tfoportion. General Mitchell had at his command personnel 
and matfriel, a recognized organization and, above all, he had the 
empathy of his chief. Moffett had no organization and but little 
•qnipment But he bad vision and wisdom, which largely eiqilains 
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the establishment, with the good will of his fdlow admirals, whose 
past and future still lie with the capital ship, of a Bureau of Aero- 
nautics competent and eager to carry out the recommendations of the 
Joint Board. 

Of Uiis Bureau, the Admiral has said : 

The creation of a Bureau of Aeronautici is our first move toward 
obtaining coatrol of the air, which is necessary if we are to hope success- 
fully to defend ourselves at sea. Without the aviation that it needs, or should 
have, our fleet is lost if it engages an enemy equal in other respects, and 
having also an overwhelming advantage in aviation. Without the aviation 
it should have, the millions invested in the fleet are thrown away, and 
irithont it the fleet is in constant danger. Not an mstant should be lost 
in pushing to completion the aviation needs of the fleet; the fleet's very 
existence depends on aviation. Without aircraft we might as well scrap our 
dreadnoughts." 

General Mitchell's Victoxy 

Genera) Mitchell's splendid zeat and courageous devotion to hia 
convictions were universally recognized. The sinking, one after the 
other, of the various types of modem warcraft was generally re- 
garded as not only a demonstration of magnificent discipline among 
his men and as vindication of the view that aircraft is the dominant 
arm of the future, but also as a distinct personal victory. Mitchell 
had spoken many times with more thought for the truth than for 
harmony or for his own future and whenever a new idea appears to 
dispute supremacy with the old, a dash is inevitable. There was a 
clash, but the new idea and its chief exponent. General Mitchell, 
remain invulnerable through perfect justification. 

Shortly after the bombing, General Menoher retired as Chief of 
the Air Service and was succeeded by General Patrick, who was 
Chief of Air Service for the A. E. F. Speaking of the bombing. 
General Patrick has said : 

"Few things which have ever been done have been the cause of more 
serious thought on the part of military men than the bombing tests, which 
were carried out in 1921, and of which the results were most remarkable. 
For the actual initiation and conducting of these tests I give all credit to 
General Mitchell, whose enthusiasm and whose knowledge of what could 
be accomplished were well borne out by the results obtained. There was 
gathered together at Langley Field an Air Service organization which was 
given thorough training, the men in which worked heail and soul to prepare 
themselves to show just what could be done, and when the time came for 
them to act, they did not fail. It was demonstrated beyond a doubt that 
aircraft were capable of putting out of action, or even of destrojring, any 
surface ship which has yet been designed. Of course, the aircraft were 
not opposed and it is reasonable to assume that the navies of the world, 
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aware of the threat to their existence, will bend their utmost efforts to 
finding some means of meeting this menace, but whatever may be done along 
this line, the development of military aircraft will likewise progress and 
it is a conservative statement that aircraft can make our coasts practically 
immune from attack, either by a naval force or by any expedition which 
would undertake to land an army anywhere along our extended coastline. 
Anti-aircraft guns we do not fear, and I believe it will be physically 
impossible for an enemy to transport to a point near our coast an air force 
■nffident to secure that supremacy in the air which would enable him to 
work lus wiU." 

Public Realizes Significance 

Thus, among the public, in Congress, and with the Navy and War 
Departments, there was fuU realization of what the bombing tests 
meant. 

On Aug. II, President Harding issued an invitation to the great 
powers to come to Washington and deliberate means for cutting 
down the bills for big guns and big ships. The part that aircraft took 
in initiating this conference is definite. The recognition, in the 
findings of the Conference, of the significance of aircraft in con- 
tributing to our economic welfare while at the same time providii^ 
security at minimum cost, is complete. 
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CHAPTER IV 

REVIEW OF AERONAUTICS THROUGHOUT THE WORLD, 
NATION BY NATION 

THE importance of aeronautics as a factor in the unification of 
the nations is twofold. Aerial communication, by lessening 
time and space, is bringii^ all countries into direct contact, 
tending toward unity of thought and civilization. The potentialities 
of aircraft in war have destroyed faith in obsolescent methods of 
attack and defense, and by increasing the fear of war, have fostered 
the desire for peace. 

The following reports have been obtained through the courtesy 
and cooperation of the Information Division, United States Air 
Service; Naval Bureau of Aeronautics; Automotive Division, Bureau 
of Foreign and Domestic Commerce, Department of Commerce; 
National Advisory Committee for Aeronautics, and the Pan Ameri- 
can Union, supplemented by data received by the Aeronautical 
Chamber of Commerce of America from its foreign correspondents. 

Abcehtina 

In Argentina military aviation is under the jurisdiction of the 
Anny Aeronautical Service. In 1921 the army flymg equipment 
consisted of the followii^ planes : 25 training, 24 bombardment and 
observation, and 10 pursuit. The personnel numbered nearly 400. 
The principal airdrome and training center is at El Palomar. Colonel 
Enrique is Director of the Army Aeronautical Service, and Captain 
Antonia Parodi is the technical and flying expert. For 1921 the 
Federal Government appropriated the equivalent of $2,000,000 for 
aviation. 

A naval aviation school has been established by the Divbion de 
Aviation, under the Secretary General of the Navy. The material is 
that which was left by the Italian Mission, and includes 2 flying 
boats and l dirigible. The personnel numbers 36. Commander Jose 
Gr^ores is Director of Naval Aviation. Lieutenant Commander 
Ricardo Fitz Simon is director of the school. Lieutenant Marcos A. 
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Zar is naval conunissioner in the United States. The equivalent of 
about $636,758 was appropriated in 1921 for establishing the naval 
aviation school. It was planned to buy 20 planes. 

Commercial flying is carried on largely by private individuals or 
corporations with no centralized control. A commission was ap- 
pointed for the furtherance of military and civil aviation, and 
tmdertook to collect funds for carrying out an elaborate prc^nun, 
including the acquisition of flying equipment and the establishment 
of terminals. The commission also planned to organize civil aviation 
for utilization in national defense. 

The Curtiss Aeroplane Export Corporation, of New York, has 
established a permanent base at Buenos Aires. Richard H. Depew 
is in chaise of operations. In 1921 Curtiss airplanes in the Argentine 
carried 578S passengers, flew a total of 2434 hours and covered 
316,725 kilometers or, roughly, 195,000 miles, with but one minor 
laccident Twice as many students received instrttction at the 
Curtiss school as in all other schools combined, except the Gov- 
ernment stations. The Argentine Anny and Navy indude Curtiss 
machines in their equipment, and the Aero Club of Argentina has 
appointed the Curtiss school as its oflicial training station for all 
its students. 

The Cia. Rio Platense de Aviacion, with a capital of $127,000, 
also does school work and touring. The Soc. Italo Ai^entine, a 
similar organization, is capitalized at $50,000. 

Many flights have been made over the Andes : the Chilean avia- 
tion, FiGueroa, having carried the mail from Chile to Argentina. In 
June, 1921, First Sergeant Luis Barrufaldi, an Ai^entine, broke the 
South American altitude record, ascending 24,272 feet. 

Asia Minor 

The French operate an air mail service in Syria three times a 
wedc, between Aleppo and Alexandretta. 



Austkia 

A bill has been presented in the Austrian National Council by 
which the Federal Minister of Communications is authorized to 
create an Advisory Committee to give expert advice on schemes 
connected with alt kinds of communications, including Aerial 
Transport. Although forbidden by the Peace Treaty, Hungarian 
pilots are trained at Szegedin. 
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AUSTBALU 



Aviation in Australia is controlled by an Air Council, with a 
subordinate Air Board. The Air Council consists of the Minister o( 
State for Defence, who is President, a naval member, a military 
member, two members of the air board, one nominated by the Naval 
member and raie nominated by tfie Military member, and the Con- 
troller of Civil Aviation. Among the functions of the Air Council 
are the following : 

To advise the Minister upon the Air Force provision necessary 
from time to time for the defence of Australia ; to co-ordinate the 
Air Force requirements of the Naval and Military Forces, respec- 
tively; to allocate the funds made available for air defence; to 
advise upon the general control of Commonwealth air policy, in its 
Naval and Military aspects, and to co-ordinate civil aviation there- 
with. 

The Air Board consists of the Director of Intelligence and 
Trading, the Director of Personnel and Training, the Director of 
Equipment and the Finance Member. The Board is chained with the 
control and administration of the Air Force upon the policy laid 
down by the Air Council. 

The sum of iioo,ooo was allocated for civil aviation durii^ 1921 ; 
£500,000 was used for Service Aviation of the Air Force, tiie plan 
being carried out in using the Air Force in assisting civil aviation 
by doing the pioneer work by surveying, map making and arranging 
air routes. Direct subsidies also have been decided upon by the 
Australian Government, £54,000 from the £100,000 allocated having 
been granted for three lines as follows: Geraldton-Derby, 1195 
miles (maximum subsidy £25,500) ; Sydney-Adelaide, 795 miles 
(maximum subsidy £17,500) ; Sydney-Brisbane, 590 miles (maxi- 
mum subsidy £11,500). The personnel of these lines must be mem- 
bers of die Air Force reserve. The lines agree to carry 100 pounds 
of mail matter 00 each trip. 

The Air Council has approved a scheme whereby aircraft material 
and spares may be lent from the Air Force stocks to dvil concerns. 
The Permanent Air Force will be small and the Air Force of 
Australia will consist mainly of members of the Citizen Reserve 
Force. 

Belgian Congo 

In January, 1921, the "Sneta" (see Belgium) announced passen- 
ger, baggage and postal rates for the King Albert Line in the Belgian 
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Congo. The first sector of this line included Kinshasa, Kwamouth, 
Bolobo, Lukolela, Gombe, Lirange, Coquilhatville and return. 

Belgiuu 

Aeronautical activities in Belgium are under the jurisdiction of 
the Ministry of National Defense, with a Director of Aeronautics, 
Colonel van Crombrugge, who has chai^ of both military and civil 
aviation. Naval aviation is nonexistent. 

Military aeronautics possesses lOO airplanes of various types and 
4 balloons (Caquot type). The personnel consists of about loo 
officers and 2000 men, with about 100 licensed pilots. There are 5 
airdromes and i depot. The air service is divided into 7 groups, 
comprising 15 squadrons, 11 aviation and 4 airstadons. The 2 tech- 
nical squadrons at the Brussels airdrome have complete workshops. 
The personnel is military. Theoretical research is carried on at the 
Aerodynamic Laboratory. An approi^iation of 22,000,000 francs 
was made for the year 1921, including 7,000,000 for new airplanes. 
Plans have been made for four new squadrons and two new air- 
dromes. 

According to the report of the Belgian Air Service, aviation is 
destined to develop rapidly in Belgium. The country being placed 
between the great commercial nations of the west of Europe, there 
must pass over her territory the lines from England to Germany and 
from France to Holland. Civil Aeronautics is well ot^anized and 
r^ulated. There are four bureaus as follows: Bureau for the 
establishment of aerial lines (organization of airdromes, equipment 
of lines, etc.) ; bureau for development of aerial lines (national and 
international lines, subsidies, development of airdromes, etc) ; bureau 
for general questions, legal and various (international rdations, 
information on foreign aeronautics, regulations, maps, sporting aero- 
nautics, etc.), and bureau of technique of aeronautics (labwatory 
schools, meetings, mobilization of civil aeronautics). 

The S. A. B. C. A. (Sociite Anonyme Beige de Constructions 
A6ronauttques) has a capital of 5,000,000 francs. Its factories and 
hangars are at Brussels. 

The S. N. E. T. A. (Sodete Nationale pour I'Etude des Trans- 
ports Aeriens) is an operating company. During the past jrear, it 
increased its capital from 750,000 francs to 4,000,000 francs. It 
operates four lines, Brussels-Paris, Brussels-London, Bnissels-Ostend 
and Brussels-Amsterdam, the two last having been established in 
1921. During the six months ending November, 1921, the ships of 
this company traveled 187,115 kilometers in 682 trips, carrying 1294 
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pas5en|;crs, 10,613 kilos of merchandise, 592 kflos of mail. Four 
machines were destroyed, one pilot and one mechanician killed, and 
one pilot injured. No passengers were hurt. 

The Societe Enterprises Generates d'Aeronautique is established 
at Gosselies, where it possesses its own airdrome. It specializes in 
training. 

Subsidies amounting to 3,000,000 francs have been provided for 
1922, for supporting the operating lines in Belgium ; 1,600,000 francs 
were provided in 1921. These subsidies have enabled the companies 
to reduce their fares and tiiis reduction has increased traffic. At an 
International Conference of Air Transport Companies held at 
Brussels, Feb. 25-28, 1921, reductions in fares were adopted making 
them practically equal to the maximum fares for international rail- 
way journeys. At a meeting of the directors of the "Sneta" hdd in 
April, 1921, it was stated that the increased demand they had expe- 
rienced since reducing the fares confirmed the directors' opinion 
that the success of aerial transport depends on reasonable charges ; 
the poor business done in 1920 being held due to the high rates and 
not to any fear of risk on the part of the public. It was also stated 
that it was possible to insure the company's material against accident 
for a moderate sum and that a brtAer charged only 1-3% for insur- 
ance of documents carried by aircraft. 

Airdromes installed by the aeronautical administration are the 
property of the State. The public airdromes are open to all aircraft 
but foreign aircraft must be registered in one of the countries with 
which Belgium has concluded an agreement of reciprocity and must 
navigate in accordance with the regulations set forth in the Inter- 
national Aerial Convention, and in Belgian laws, decrees and r^:u- 
lalions. 

The Aeronautical Administration regulates the chaises, military 
pilots being allowed a reduction of 50% if the machine is not used 
for commercial purposes. Air navigation companies or lessees of 
airdromes must have accredited representatives at the state airdromes 
which they use. Strict regulations are made regarding the landii^ 
and handting of passengers, freights and documents, inspection of 
ships, regulations as to turns, prohibition of stunting. These are in 
accord with the Internationa] Aerial Conventioo. 

The Aero Qub of Belgium is very active and, following the 
example of King Albert, numerous sportsmen own airplanes and 
use them r^;ularly. The King is accustomed to taking "after- 
noon flights" about Europe and to crossing his own kingdom in 
an hour or two. He has also flown from Morocco to Toulouse, 
France. 
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Bolivia 



The Bolivian Government has approved plans for an aviation 
school to develop commercial flying and improve communications 
with adjacent countries. The altitude of the country ranging from 
12,000 to 14,000 feet requires very h^h powered motors. The 
lack of railrtads and highways, however, makes aviation desirable. 

Early in 1920 the Curtisa Aeroplane Export Corporation con- 
tracted with the Bolivian Government for one battleplane to demon- 
strate the possibility of flying from the extremely high altitude around 
La Paz. Numerous attempts had been made to ascend from that 
point without success. A Curtiss "Wasp," 400 h.p., was used and 
numerous flights were made from die "Alto" above La Paz, taking 
off at 13,600 feet above sea level. 

Brazil 

In January, 1922, it was reported that the President of Brazil 
had given his assent to an act authorizing the expenditure of more 
than £235,000 for the estabtbhment of two aerial routes between 
Rio de Janeiro and Porto Al^re (in Rio Grande do Sul). One 
route for hydroairplanes maintained and directed by the Minister 
of Marine will follow the coast, while the other, under the direction 
of tiie Minister of War, will be inland, following the railways 
wherever possible. The primary object is military defense, but the 
routes may be used for commerce with the Government's consent. 

Early in 1921 the Brazilian Government purchased from the 
French Aviation Mission 85 French machines at the reduced price 
of 2,000,000 francs. These machines were to be used in the Military 
Aviation School, at Rio de Janeiro. The Army Air Service has about 
200 officers and men. 

A Naval Aviation School was planned and a piece of state land 
selected for its establishment near Pae Cara, and bordering on the 
Onterinhos ground. The 1922 budget calls for increased expendi- 
tures on naval aviation. 

It was announced in January, 1922, that plans had been com- 
pleted for the establishment of transatlantic airship service between 
Spain and Brazil, making the trip from Seville to Rio Janeiro in 
forty hours. The ships to be used are of the Zeppelin ^T)e, to be 
constructed by German experts. 

American, French and Italian companies have been active. The 
Airdrome of the Curtiss Aeroplane Export Corporation is located at 
Sao Paulo, in charge of Orton W. Hoover, The Brazilian Navy 
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has used Curtiss machines almost exclusively in its flyit^; operations. 
Mr. Hoover oi^nized, equipped and trained tiie militia school for the 
State of Sao Paulo, known as the Forca Publica, in addition to 
turning out some of the best known Brazilian civil pilots. It was a 
Curtiss machine, an "Oriole" with a K-6 motor, which Edward 
Chavez flew from Rio de Janeiro to Buenos Aires, the Brst Sight 
between these two largest cities of South America ever accomplished. 
Five different types of European machines attempted this feat. The 
flight of approximately 1200 miles was made in flfteen flying hours. 

Canada 

As described in the "Aircraft Year Book for 1921," aeronautical 
activities in Canada are contrcdled by an Air Board, the military 
division being oi^anized as the Canadian Air Force, operatii^ under 
the Air Board. The principal training depot of the C. A. F. is at 
Camp Borden, Ont, where 407 oflicers and S40 airmen received 
training from Oct. i, 1920, to Oct. i, 1921. Other activities of the 
C. A. F. include photographic survey of camp area for Department 
of Militia and Defence, combined training with Royal Canadian 
Artillery, combined maneuvers with militia and permanent force on 
staff tour, combined training with military and naval forces, com- 
munication flying transit of machines, etc. A scheme for the training 
during the summer of University Cadets has been approved by the 
universities. These cadets may finish their ffying course in three 
years after which they may join the C. A, F. or be transferred to 
' the Reserve of Oflicers. A total of $825,000 has been granted for 
the C. A. F. for the year 1921-1922. 

Civilian flying operations for the government include service for 
the Department of the Interior, such as the forestry branch, geodetic 
survey branch, typographical survey branch, Dominion Water Power 
branch. Dominion Parks branch, reclamation service, international 
boundary commission, and town planning branch; service for the 
Department of Mines, including the geological survey branch ; service 
for the Department of Marine and Fisheries ; for the Department 
of Agriculture, including the entomological branch ; for the Depart- 
ment of Customs and Inland Revenue; for the Department of Rail- 
ways and Canals ; for the Department of Trade and Commerce ; for 
the Department of Public Works ; for the Department of Militia and 
Defence; for the International Joint Commission; for the Commis- 
sions for Northern Manitoba; for the Ontario Provincial Govern- 
ment, including forestry and mines ; for the British Columbia Pro- 
vincial Government, and for the Quebec Provincial Government. 



Uiymzoc by Google 



DigilizocB, Google 



Lar$en J. L.-6 in Canada. Below — Aircraft aiding horticulture — Army plane 
spraying grove near Troy, O, — Photo, U. S. Air Service. 
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The number of pilots' certificates and licenses in force Sept. 30, 
1921, was 475. This included private Air Pilots 58, Commercial Air 
Pilots 86, Air Engineers 151, Air Navigators I, Civilian Aircraft 58, 
Civilian Government Aircraft 30, Canadian Air Force Aircraft 59, 
Civilian Air Harbor Licenses 25, Civilian Governmental Air Harbor 
licenses 6, Canadian Air Force Air Harbor License i. 

The summary of civil govenmient flying for the period from 
April I to Sept. 30, 1921, included flights for forestry, photography 
and Are protection, miscellaneous reconnaissance, photographic sur- 
vey, preventive recomiaissance, communication, transportation and 
demonstration, instructional, experimental and unspedlied. The total 
mileage was estimated at I57r4i3- 

Among the specific operations of interest during the summer of 
1921 was a demonstration flight of 1000 miles around Lake Winnipeg 
and part of Lake Manitoba and as far north as The Pas and Cum- 
berlaiid House. This flight was made for Lieutenant Colonel H. I. 
Stevenson, District Forest Inspector for Manitoba, who was a 
passenger throughout the trip. As a result of this pioneer 
flight, wedcly trips have been made over the same route from 
the Victoria Beach Station. On the initial trip while the idane 
was at The Pas, reconnaissance and survey of flooded districts 
were made in connection yith land draini^e and Iredamatioa 
projects. 

During August, a forest Are of great range, starting in Alexander 
Credc Valley on the British Columbia side of the Rockies, outside the 
area patrolled by the airplanes from the High River Air station on 
the Alberta side of the Rockies, spread into the forest reserve of 
Alberta where it was detected from the air. The fire continued for 
twelve days during which time the airplanes made daily patrols, 
bringing in reports as to the progress of the conflagration and new 
territories threatened, so tiiat the fire-fighting organization could 
work effectually in all parts. The fire patrols of the Bow River and 
Crowsnest Forest reserves report an efficiency percentage of from 
90 to 96% on daily fights. 

In September, a flight was made from the High River station, 
Alberta, to explore and photograph Jasper Park. Sea^^anes from 
the Vancouver Air Station were used in reconnaissance for the 
primary triangulation scheme in British Columbia. Mosquito Breed- 
ing areas in the Lower Fraser Valley, B. C, were observed and 
photographed from the air. A geological reconnaissance was made 
in Northern Ontario for the Mines Department of Ontario. Photo- 
graphic surveys were made of International Boundary Waters, in- 
cluding the St Lawrence River and Canal system, the WartertcMi 
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takes and St. Mary's River Watersheds, the Welland Canal and the 
St Croix River. 

The Canadian Government has not undertaken to subsidize any 
commercial air service. It has adopted the policy of encouraging 
dvil aviation along the following lines: The regulation of civil 
flying, the inspection and registration of machines, certification of 
personnel and the inspection and licensing of air harbors on the 
principles laid down \fy the Convention for International Air Navi- 
gation : the establishment of a Technical Branch under the Air Board, 
the services of which are freely placed at the disposal of promoter of 
air undertakings; the survey of air routes and the provision on 
recognized air routes of emergency landing grounds between urban 
centers along any route ; the establishment of an Operations Branch 
which confines itself to the carrying out of such flying operations 
with heavier-than-air machines as are required for the various de- 
partments of Government in relation to forests, fisheries, surveys, 
customs, etc., and to scientific experimental work; the loan of air- 
ships and lighter-than-air equi^mient to commercial companies. 

Approi^iations for civil aviation for 1921 amounted to $700,000. 

Chile 

Aviation in Chile is under the War and Navy Departments, 
which are branches of the Department of War. All aviation activi- 
ties, military, naval and civil, are under the "Inspector General of 
Aviation," a Bureau Chief of the War Department. Mihtary avia- 
tion consists of 12 Bristol Monoplanes, 8 S-E ss, 20 Haviland 9s, 
I De Haviland Training, 8 Avro Training, 3 Sopwith. The personnd 
consists of 50 to 60 officers and 100 to 200 men with about 30 pilots. 
The plan of organization is two squadrons of 18 planes each, one of 
bombers and one of scouts. General Pinto Concha is Inspector 
General Aviation. Major Victor Huston, late of the Royal Air 
Force, is Chief Instructor. One million, one hundred forty-eight 
thousand nine hundred and fifty-three gold pesos were approiH'iated 
for use in 1921 to which was added 1,572,350 paper pesos by popular 
subscription, which made a total of about $500,000 in United States 
money. Three hundred thousand dollars will probably be used to 
purcl^se new material. 

The Curtiss Aeroplane Export Corporation, under Lawrence 
Leon, has established a permanent base at Santiago. 

It was not until 1921 that a plane carrying a passenger crossed 
tfie Andes. Lieutenants Roberto Herrera and Alfredo Gcrtner made 
the fl^ht from Lo Espejo, Chile, to San Luis, Ai^entina, in May. 
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Madame Adrienne Bolland flew from Mendoza, Argentina, to Chile, 
the first woman to cross the Andes by air. 

China 

The Chinese Aeronautical Department was created by Preu- 
dential Mandate, Feb. 9, 1921. It is a separate ministry for cen- 
tralizing the entire national air service. The Department has been 
designated as a strictly commercial service but all members of tfie 
staff are army or naval officers. All the Chinese flying pilots and 
students of the air schools are provided by the Army and Navy and 
have bad some military or naval training. All of the six foreign 
pilots now with the Aeronautical Department are qualified to handle 
the latest war planes, all but one having been In combat in the late 
war. Although "Commercial Aviation" is a term used to designate 
the air activity (made expedient by the existence of the International 
Arms Embargo Agreement), the Aeronautical Department is in 
every sense a military service and is so considered by all the Chinese 
oflidals. An annual appropriation of tiie equivalent of $2/xx>,ooo is 
provided for the Department. 

There are 140 airplanes in the service and no balloons. The 
personnel includes 100 oflicers, 125 pilots and students and 75 
mechanics. There is a service field at Nan Yuan, 8 miles south of 
Peking, and one at Ch'ii^ Ho, 12 miles north of Pdcing. 

The Department is headed by a Director, General Pan Chu Ying. 
He is assisted by a Chief of Staff and a staff consisting of Chinese 
army and naval oflicers. Colonel Holt, of the Active List of the 
Roy^ Air Force of Great Britain, has been engaged as a foreign 
adviser. There are six foreign pilots, three British, one French and 
two Americans. T. H, Chang, a returned Chinese student from the 
United States, has been engaged as a pilot instructor in the Nan Yuan 
School. 

The Vidcers Company made a loan to the Chinese Aeronautical 
Department consisting of 1,800,000 pounds sterling, with which the 
Chinese Government agreed to purchase aviation materials from the 
Vickers Company exclusively. 

Colombia 

During 1921 a School of Military Aviation was established as a 
part of Colombia's scheme of national defense. This school, which 
is located at Bogota, is under the direction of Major Rene Guichard, 
formerly of the French Air Service. The introduction of the air- 
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plane has been an important factor in bringing into closer touch the 
various sections of this country. The rugged nature of die territory 
has made the construction of railroads and highways difficult so that 
a trip from one part of the republic to another was usually a matter 
of weeks. Today one may go by air from Barranquilla to B<^ota, a 
distance of 900 miles, in 21 hours, whereas it took from 7 to 10 days. 

W. Knox Martin, an American pilot representing the Curtiss 
Aeroplane Export Corporation, is credited with the great pioneer 
work in Colombia. His first flights at Bogota with a "Jennie" were 
phenomenal, the altitude at that point being approximately 9000 feet 
above sea level. He is now doing instructive work with a Curtiss- 
Standard with a K-6 motor. Plans are now under way for the 
estaUishment of a permanent Curtiss School at that point 

The planes of the Sodedad Colombo-Alemana de Transportes 
Aeros, which carry botii passengers and mail, make the trip from the 
coast to Girardot in about 7 hours and from the latter point trains 
run to Bogota. The Government has granted a subsidy of $100 a 
trip to this company plus a payment of 30 cents per 15 grams for 
mail carried. The service of this company has been extended to 
Cartagena on the Caribbean Coast. This company has increased its 
ca[Ktal to $250,000 and ordered 4 German planes, 2 of which accom- 
modate ten passengers each. The company has been using 5 hydro* 
airplanes carrying three passengers each. Mail transportation takes 
from I to 2 weeks. By air it takes from 24 to 30 hours. 

CtTBA 

In Cuba, military aviation is under the control of the War Depart- 
ment. Commercial flyii^ is controlled by the Department of the 
Interior, which embraces the Section of Communications. 

The aviation deportment possesses 4 [danes and tfie personal 
consists of 6 officers and 42 enlisted men with 6 pilots. There is one 
service field and one airdrome at Camp Columbia, 8 miles southwest 
of Havana. About $11,000 was appropriated for aviation last year, 
none of which was spent on new construction. Twelve thousand 
three hundred forty miles were flown with S accidents but no per- 
smial injury. The Military Aviation School is located at Matriculates, 
a few miles from Havana. 

It is the unique distinction of Cuba to share in the activity of 
what is believed to be the leading aerial transportation enterprise in 
the world. For the last two years, the Aeromarine Airways, Inc., 
has operated a commercial service between Havana and Key West, 
Fla. Starting with an eleven-passenger cruiser in 1920, this service 
has grown rapidly, until today it is unquestionably the leading 
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company in the world operating flying boats exclusively. In addition 
to the Key West-Havana line, spurs are extended from Florida and 
Cuba to other islands in the West Indies and the Bahamas. In the 
mnter of 1920-1921 and the winter of 1921-1922, the company 
maintained a daily passenger service upon r^^lar schedule. In 
addition to the activities in Caribbean waters, Aeromarine Airways 
operate out of New York and other Atlantic ports. During the year 
1921 a total mile^e of 95,020 was registered. All told, 6814 paid 
passengers were carried, and 29,002 pounds of freight transported. 
The distance between Key West and Havana is no miles, over open 
sea. An average schedule time of 96 minutes for this flight is 
recorded, r^fardless of weather conditions. During the earlier 
history of Aeromarine Airways, mail was carried, but the winter of 
1921-1922 saw such an increase in passenger business that the mail 
space was given over to baggage. Since the Key West-Havana serv- 
ice has been in operation, Aeromarine Airways has carried between 
the island and the continent 1044 passengers, for a total of 42,000 
miles of flight. Twenty-four thousand and two pounds of United 
States and Cuban mails and 5000 pounds of freight and baggage have 
also been transported. The type of craft used includes li-passet^er 
Aeromarine-Navy cruisers and 6-passenger Aeromarine-Navy Coast 
Patrol Flying Boats. The West Indian fleet of Aeromarine Airways 
embraces mme than a score of these flyii^ craft. 

Czecho-Slovakia 

The bu<^et for 1922 allots 9,680,000 kr. for aviation. Of this, 
the Franco-Roumanian Company will receive 6,000,000 kr. as a sub- 
sidy in the Paris-Prague service. This is nearly double the amount 
of the subsidy for this line in 1922. The second International Aero- 
nautical Exhibition was held in Prague from Oct. 22 to Oct 30, 
1921. 

Denmakk 

Military and naval aviation in Denmark are controlled separatdy 
1^ the Departments of the War and Navy. There are no govern- 
mental commercial activities of the air but commissions have been 
appointed by the Government to the Scandinavian Air Navigation 
Convention and a commission was sent to Great Britain and France 
in 1921 to examine the construction of airdromes, and to draw up 
plans for the erection of an air station at Kastrup on the island of 
Amager near Copenhagen. An air convention between Denmark 
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and Germany was held at Christianborg at the aid of September, 
dealing with passports and customs arrat^ements. 

DtrrcH East Indies 

By consent of the Dutch Government and the local Governor 
General, two aviation schools have been founded in the Dutch East 
Indies at Semarang and Batavia. 

Ecuador 

Military aviation is the only branch existing in Ecuador. It is 
controlled by the Ministry of War and Marine. The Government 
has seven [rianes in service, A school was opened on July I2, 1921, 
on the Guaras River, opposite the City of Guayaquil. An Italian, 
Elia Luit, is the instructor. There are 7 officers and 43 men. 
Italian, Syrian and Chinese Colonies and the AssociaticH] of Uni- 
versity Students have all subscribed funds for buying planes for 
the school. The Government has entered into a ccmtract with an 
Italian manufacturer for the purchase of 12 additional planes. 
Elia Liut made the lirst flight over the summit of the western range 
of the Ecuadorean Andes. 

ESTHONIA 

The Esthonian Republic possesses an excellent seaplane station 
with a slipway to the Baltic Large hangars of reinforced concrete 
are provided. The Estfionian Aviation Corps is under the command 
of Captain Juri-Ots and includes about 30 pilots. There are some 
good airdromes in the Interior of Esthonia in which there are about 
20 British and Russian machines. An Airplane service between 
Stockholm and Reval was started July 15, 1921. Two trips are made 
each week, takii^ 3 hours and accommodating 5 passengers. 

Fkance 

France leads the nations of the world in the development of civil 
aviation and air transport. Aeronautics is organized as described 
in the "Year Bode for 1921." Although interest in aviation is be- 
ing developed chiefly along commercial lines, all approved plans for 
airplanes admit of their beii^ easily transformed into war craft 
and the military and naval departments of the air are continually 
developing new models. Three metal airplanes were built early in 
1921 at the Petit Creusot factories at Chalon-sur-Saone. The type, 
Hewi Paul B. 4, are military machines designed for night raids, 
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with a framework made of steel and duralumin. They are biplanes 
with a lifting surface of 220 square meters (263 square yards), the 
wings being 32.8 yards from tip to tip. The armament consists of 
twin machine guns fore and aft with mobile guns and their carrying 
capacity is nearly 4000 pounds in addition to enough petrol for live 
hours. There are four motors of 350 horse-power. The machine 
can rise to 18,000 feet and attain a speed of 100 miles an hour. 
Four other new types were accepted for the French Air Force, tfie 
Leiore, a very fast and flexible machine for the protection of flying 
squadrons, a 265 horse-power Farman reconnaissance biplane con- 
structed of dicaluminum, a too horse-power Wibault special IcHig- 
distance reconnaissance, utilizing the thick wing, and a new Nieuport 
fighter said to be faster than anything else known. Experiments 
with "tele-avions," small heavier-than-air machines, really torpedoes 
with wings, have been experimented with near Paris, at Villacou- 
blay. They are sent up under their own power and pilotless and 
controlled by wireless telegraphy. 

More than 600 demobilized airplane [nlots of the French Army 
reserve were engaged in voluntary training at the end of July, 1921, 
at five different air centers, as a result of arrangements made by the 
Air Minister by which reserve pilots in civil life were offered the 
use of airplanes free, together with supplies, in order to encourage 
them to keep up their facility in flying. The pilots are given half 
fare rates to the airdromes at Orly, Orleans, Angers, Autnay and 
Bordeaux. Twenty-seven hundred and twenty-four flights have 
been made by these pilots, covering 80,000 miles. No serious acci- 
dents have occurred. 

Early in the summer the French naval authorities at Toulon 
carried out experiments in bombing an ex-Gennan cruiser from the 
air. The effects were so destructive as to lead the airmen who took 
part in the experiment to declare that they had achieved a definite 
mastery over surface craft. 

The total French Air Budget for 1922 is approximately 
436,000,000 francs. Under the Department of the Minister of War, 
there is provided for the Home Squadrons 214,287,500 francs; for 
Algeria and Tunis 9,936,490 francs; Morocco 22,173,092 francs; 
total 246,219,970 francs. Two hundred eighty-six regiments, each 
of 12 squadrons, are provided for, using in all 40,000 airplanes. 

The remarkable progress made in commercial aviation in France 
is due to the centralized authority, support given by the Govern- 
ment in generous subsidies and carefully oi^anized landing field 
systems, and to the interest of the French public in flying. 

M. Laurent Eynac is the Under-secretary for Aeronautics. 
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Under him the prvaaple of unity and technical control has been 
reconciled with the autonomy in the administration of the com- 
mercial, military and naval branches. His department, enjoying a 
separate budget, has stabilized the work of its central offices and 
of its three main annexes, dealing with technics, construction and 
navigation. It has prepared efficient training centers, instituted 
pilots' schoob, created a national office of meteorology. 

The Under-Secretary of State for Aeronautics also has charge 
of the granting of subsidies to operating companies. The budget 
for 1922 includes 147,219,970 francs for the department, divided as 
follows; foreign air attaches, 200,000 francs; technical service, 
5400,000 francs ; prizes and subsidies for commercial aviation, 
45,3&2,000 francs. The Ministry of Marine is to receive 37,318,543 
francs and the Ministry of Colonies 4,991,000 francs. 

Subsidies are given only to French subjects and companies em- 
ploying French material and personnel. The subsidies for purchase 
consist of a grant of half the value of the machine which cannot be 
sold or taken out of French territory without official permission and 
notice. The amount of subsidies granted to operating companies 
varies according to service and needs. 

This subsidy is granted only when passengers or freight are 
carried and when the journey is completely accomplished. If 3 
plane has to abandon a trip that subsidy is lost. If an average speed 
of 80 miles an hour is not maintained no subsidy is paid. When 
weather conditions are very unfavorable the subsidy can be granted 
if the flight shows a gain of 25% on the fastest public service by 
train or steamer. If there is delay at the start after weather con- 
ditions have been pronounced satisfactory, the subsidy is reduced 
$% for each quarter-hour or fraction thereof. The French com- 
mercial subsidy is 75 centimes a kilometer per passenger and .005 
centime per kilo of freight Fares are fixed at the rate of 80 cen- 
times per kilo per passenger and freight charges are .015 centime 
per kilogram-kilometer. Additional hourly subsidies are granted 
on the basis of amortissement, crew, transport and gasoline. The 
s)^tem tends toward regularity of operation and if the irregularity 
falls for two consecutive months below 40^ from December to 
March and below 50% for any other two months, subsidies are sus- 
pended until the r(^larity has risen. The subsidy is also suspended 
if during three consecutive months the number of paying passen- 
gers or the quantity of paid freight is less than 30^ of the capacity 
of the planes in service. 

The followit^ routes are subsidized: Paris-London, Paris- 
Brussels, Paris-Amsterdam, Paris-Prague, Paris- Warsaw ; Bor- 
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deaux-Marseilles-Genoa ; Bayonne-Santander ; Toulouse-Casablanca- 
Oran ; Bukarest-Constantinople ; Antibes-Tunis ; Algters-Biskra ; 
Dakar-Kayes ; two lines in French Guiana. 

Transport subsidies caused reductions in passenger fares as 
follows: Paris-London, reduced to 300 francs; Paris-Strasbourg, 
reduced from 500 to 150 francs; Paris-Prague, reduced from 1500 
to 500 francs. The increase in passengers carried by airplane on 
French lines in the last two years as a result of carefully organized 
and consistent support by the Government is almost incredible. In 
1919 the number of passengers was 729. In 1920 the number was 
6697. For the twelve months endii^ December, 1921, the figures 
are: Flights, 4022; passengers, 13,369; goods, 150,309 kilograms; 
mails, 3308. During June, 1921, the French companies carried 
1553 passengers, and during September, 1104. In comparing these 
figures it is significant that in June the British lines carried only 400 
and in September 512. 

The Paris-London service runs planes four times daily, die trip 
taking 2^ hours. The Paris-Brussels takes 2 hours, the Paris- 
Amsterdam 4J^ hours, the Paris- Strassbourg-Prague 7 hours, the 
Paris- Warsaw, which flies daily except Sunday, 12J^ hours, the 
Bayonne-Bilboa-Santander, daily, 2i>^ hours. In September the 
French lines flew 712 miles as compared to Great Britain 98, and 
carried 18,509 kg. of freight and 1177 kg. of mail. 

Time tables are published monthly by M. Eynac, including inter- 
national and intranational lines. Air passengers are picked up at 
their hotel by motor and taken to their destination. A system of a 
twenty-four-hour dock is used alike in Great Britain and on the 
Continent. 

The longest route is that from Toulouse to Northern African 
points. Ordinarily this voyage must be made by train, boat and 
horse-drawn vehicles, requiring 4 days. By air it takes less than 2 
days including an all night stop over at Alicante. The air journey 
costs 1680 francs as compared with 1500 francs by the old way. 
Passengers are allowed 20 pounds of baggage. Letters are carried 
for 75 cents. 

The carrying of mail is considered of great importance as the 
revenue from mail carried to capacity would cover operating ex- 
penses. The list of air lines includes several which are used to 
connect France with her colonies in Northern Africa. The line to 
Constantinople is one of the newest, having been mapped out late 
in 1921 by two French airmen, MM. DeuHn and de Marmier, who 
left Paris on Oct. 10, making halts at Strassbourg, Prague, Buda- 
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pest, Belgrade and Bukharest. The distance of 1770 miles was made 
in 17 hours effective flight. 

The necessity for land organization, the creation of chains of 
public landing grounds, weather report stations, gasoline depots, re- 
pair shops, etc., without which commercial air progress is impos- 
sible, has been realized by France. About 19,000,000 was to be 
spent in 1922 on "aerial roadways" and facilities for flying. More- 
over, the importance of France as the crossroads of Europe is 
appreciated by the Government. The basis of practical aerial road- 
ways is the fact that the duty devolved on national governments and 
not on private enterprise, which would be detrimental to the general 
interests of the nation. Whenever there is interest in opening up 
two points of aerial communications, the French service de la Navi- 
gation Arienne undertakes the whole of the ground service. Land- 
ing fields are necessary every thirty miles in countries where f(^ 
prevails and sixty miles where weather conditions permit. 

In France there are five types of landing fields. Beginning with 
the emergency field, a simple form is all that is necessary, on land 
which may be held by option and kept under cultivation but which 
at the same time will always be kept in such a condition that planes 
can land with safety. (>ily a caretaker, a supply of gasoline, a 
selection of tools, a telephone and weather bureau reports are re- 
quired. Besides the emergency fields, there are four classes, third, 
second, first and the air port. The plan provides for correlation so 
that as traffic increases each type can be developed into a higher class. 
The third class must be at least of fourteen acres with one perma- 
nent shed not less than 1 10 x 100 ft., a workshop, f 01^ stores and 
automobile garage. There should be two trucks. In addition to 
the caretaker, a ground manager is necessary, a weather bureau 
should be established and a wireless telegraphy station installed. 
Additional ground should be secured to enable more sheds to be built 
as required. The second class is an enlargement of the third class 
with more sheds, better mechanical facilities and bigger supply of 
gasoline, (h1 and spares. A first class station calls for an elaborate 
equipment. It should have at least two permanent sheds, a long- 
distance wireless installation, well equipped machine shops, gasoline, 
oil and spare parts, central offices, customs officer if near the fron- 
tier, a station master's office, a complete weather bureau and private 
sheds. 

The Air Port is most important and generally the terminus of 
international lines. It is only on the Paris-London line that the 
fields are laid out according to plan. It is estimated that the cost 
of building an aerial road is something less than $2300 a mile, as 
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compared to the cost of a highway at $23,000 a nule. Dues for 
landing, lighting, repairs, etc., are charged operating companies and 
{»ivate individuals. Arrat^jements for night flyii^ which would 
necessitate landing fields every thirty miles equipped with flood 
lighting, have not yet been made. 

At the present time France possesses about 30 State owned and 
controlled aviation grounds and about 20 privately owned airdromes. 

License methods in France are well regulated. No plane can 
be flown unless it has been technically examined and approved and 
is officially registered, carrying its registration number on its wings 
and fuselage. No pilot can fly without an oflicial license. Each 
plane carried three log books, the route log, ^e plane log and the 
engine log. 

R^vlations as to flying, landing, etc., are accordii^ to the 
IntematicHial Aviation Congress, which met in Paris, November, 
1921. 

French Guiana 

The Soci^e des Transports Aeriens Guyanais has started a 
periodical service between St. Laurent and the Inini, the distance of 
250 kilometers being covered in i hour, 50 minutes, the route fol- 
lowing the course of the river Maroin which is the scene of impor- 
tant gold and forest workings. The voyage ordinarily takes 20 days. 

French N. W. Africa 

Land has been purchased 11 miles from Algiers for an airship 
base. 

Germany 

Germany claims to have the most up-to^ate, complete and regu- 
lar system of aerial traffic routes in the world today. France leads 
in actual mileage, Germany being second, but with the restrictions 
set by tfie Allied Aerial Contrd Commission removed, it is pre- 
dicted that Germany will be far in advance of other nations. 
Heavily subsidized by the Government, air companies, lai^y sup- 
ported by great shipping Arms, have 10 truidc routes in which 
airplanes fly daily. These routes appear in a map shown in the 
travel bureau in every town in Germany. The German aerial time- 
tables are as complete in detail as a railroad time-table, making it 
possible to tour Germany by air conveniently and economically, 
fares in Germany being cheaper than in oflier countries. 

It was announced in July, 1921, that by May ao, llie Germans 
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had destroyed 14,721 airplanes and hydroplanes and 24,208 motors, 
besides having delivered to the Allies 2775 airplanes and hydro- 
planes and 1800 motOTS. Many of these were said to have been 
damaged to prevent constructional secrets being made known. 
Nevertheless, the London Times, in October, expressed doubt fliat 
Germany had turned over or destroyed the most considerable part 
of her aviation material and declared that Germany could build as 
many as 10,000 airplanes in a very short time. It stated that the 
German Government was exempting from taxation the capital in- 
vested in the companies engaged in the construction of dvil aircraft. 
According to the London Daily Mail of June 14, a director of a 
German airplane company said ^at the Allied restrictions had helped 
the German air industry because they had forced the constructors 
to design new and more modem types of machines instead of re- 
maining content with the old war models. 

Although the Treaty of Versailles forbade Germany to possess 
a military air service, the German Military Staff has published com- 
plete regulations for the employment of aircraft in the army. 

Aeronautical instruction is receiving much attention, and a recent 
memorandum drawn up by a committee of faculty members of the 
Hanover Technical College and the Berlin Technical Collie sug- 
gests that a chair of aeronautics be introduced into at least one 
tedinical ctdl^e, providing laboratories and everything necessary 
for a thorough experimental, as well as practical, training for aero- 
nautical engineers, the department to be assisted by the State, and 
tfiat in existing institutions aviation should take its rightful place 
and be included in the normal curriculum more than hitherto. 

There are two main bodies which virtually control all air traffic, 
the Deutsche Luftreederei and the Nord Deutsche Lloyd. The latter 
comprises eight or ten companies, including the Rumpler, Albatross, 
Sablatnig and Junker concerns. Lines are operated as follows. 
Berlin-I^zig and Konigsbei^, 975 marks ; Berlin-Bremen and Mun- 
ster, 650 marks ; Berlin-Bremen and Wingeroc^, 650 marks ; Berlin- 
Brunswick and Dortmund, 800 marks; Berlin-Dresden, 500 marks; 
Berlin-Leipzig, Numberg, Munich and Augsberg, 1225 marks; 
Hamburg-Magdeburg, Leipzig and Dresden, 700 marks; Munich- 
Constance, 400 marks; Stut^art-Constance, 450 marks; Trave- 
munde-Wamemunde, Sassnitz and Swinemunde, 550 marks. 

About 6000 miles are said to be flown daily, Mai! is carried on 
these trips, the Post Office paying a subsidy of 21 marks per kik>- 
meter. Subsidies amount to 539,000 pounds. 

During February, 1921, 70% of flights scheduled on the Berlin- 
Konigsberg route were accomplished and it was assumed that during 
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the spring and summer, 90 to gs% would be accomplished. All 
metal Junkers monoplanes were employed. 

The journey from Stuttgart to Constance takes 55 minutes as 
compared to 7 hours by water or rail. During March 8000 kilo- 
meters were covered on litis route. An International Air Station 
has been planned for Constance, and an air port is to be established 
at Munich early in 1922. 

Motorless airplanes are receiving much interest in Germany. 
Dr. Klcmperer has flown for 13 minutes. Starting from Wasser- 
kuppe at the summit of the Rhoen Mountains in Middle Germany, 
he flew to the small town of Gersfield, passing over six villages on 
the way, covering a distance of 3^ miles. This flight was made 
the day after the dosing of the second gliding airplane tournament 
in which 45 gliders took part. 

Germany's ambitions for the future in aviation include plans 
for a world-wide airship service with its center at Friedrichshaven. 
The Zeppelin Airship Works wrote to a German newspaper an- 
nouncing connections with French firms and saying: 

"Onr own point of view ti that aircraft transport can really become 
profitable if long distances are covered. It would be impossible for Ger- 
many to attempt such an organization aktne. German money could not 
begin to meet the extraordinarily heavy expenses involved and also, for 
meteorological and geographical reasons Germany cannot attempt to exploit ft 
world-wide airship transport service alone, quite apart from the drastic 
restrictions laid upon such German enterprises by the terms of the Peace 
Treaty. Therefore we must try to seize upon all interest shown by other 
European states in the development of a world-wide transport service. With- 
out the sympathy of the neighboring states the vast knowledge concerning 
airship construction and transport at the disposal of the Zeppelin Company 
will be lost forever to mankind." 

According to this policy is the announcement that a German 
technical commission is examining the southwest coast of Spain for 
a site suitable for Zeppelin sheds to house the aircraft to be used 
in the proposed Spanish-South American service. This service is 
planned by a combination of German ^cperience and Spanish capital 
and will operate as a Spanish company. 

Meantime the Zeppelin Works are busy working in two shifts, 
work being done on transmission gears and couplings for the motor 
car industry, on dte Maybach engine and on flying boats. The 
decision that the compensation due to Entente countries for the 
seven airships destroyed by their crews at the time of the signing 
of the Peace Treaty should not be made in cash but in ships, has 
made it possible for the Zeppelin Works to continue construction 
of airships. 
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Ever since the Peace Treaty there has been a perpetual stru^le 
between the German Air companies and the Control Commission. 
Originally the restriction on the manufacture and importation of 
aircraft and aircraft engines was laid down for six months. It has 
continued because of repeated instances in which Germans have 
managed to evade it and other articles of the Treaty. Restrictions 
were to be removed in May, 1922. 

GxBAT Britain 

Civil aviation as a reserve for military aviation and military 
aviation as 2 substitute for the more expensive units of both Army 
and Navy, is the new aviation policy of Great Britain. In carrying 
out this policy subsidies have been granted to commercial lines and 
new models of aircraft have been bought by the Government for use 
by these lines. 

The organization of aviation in Great Britain is comj^ete as 
described in the "Aircraft Year Book for 1921," Captain the 
Rt. Hon. F. E, Guest has been appointed Secretary of State for Air. 
The King is Chief of the Royal Air Force and the ftdlowing are 
members of the Air Council ; Captain Guest, president ; The Rt. 
Hon. The Marquess of Londonderry, Under-secretary of State for 
Air and vice-president of council ; Air Marshal Sir H. M. Trench- 
ard, Bart, K.C.B., D.S.O., A.D.C., Chief of the Air Service; Major 
General Sir F. H. Sykes, G.B.E., K.C.B., C.M.G., P.S.C, ControUer- 
General of Civil Aviation; Air Vice- Marshal Sir E. L. Ellington, 
K.C.B., C.N.G., C.B.E., P.S.C, Director-General of Supply and 
Research; Sir James Stevenson, Bart., additional member; Rear 
Admiral Sir C. F. Lambert, K.C.B., additional member; W. F. 
Nicholson, Esq., C.B., Secretary of the Air Ministry. 

Military aviation is in charge of Air Marshal Sir H. M. 
Trenchard, Chief of the Air Staff. The personnel includes 30,880 
with 7500 pilots. The list includes 5 air vice-marshals, 13 air com- 
modores. Under these are group captains, wing commanders, squad- 
ron leaders and flight lieutenants. There are 56 provincial stations, 
17 stations in the middle East Area, 15 stations in the Indian group 
and 2 in the Mediterranean group. 

Experimental work is carried on at the Royal Aircraft Establish* 
ment, Famborough, Armament Experimental Station, Isle of Grain, 
and instrument Experimental Station, Bigger Hill, Kent. Amot^ 
the new types experiments have been made with a battleplane which 
carried its own scout machine poised at the tip of one of its wings. 
Another new machine is an armored monoplane, made with wings 



Uiymzoc by Google 



WORLD AERONAUTICS 8i 

of spruce covered with armor and carrying a gun near the tail wings. 
It is said to fly at i8o miles an hour and has risen 2500 feet in yo 
seconds. A larger craft, armored on all sides and with guns pointing 
in all directions had also been flown successfully. The latter is a 
giant Sidelley-Cirkis with twin Sidelley-Deasey engines. The Night 
Hawk, a small machine built for speed and rapidity in maneuvering, 
is considered a remarkable success. It is said that a huge transport 
is being built, big enough to act as tender for a squadron of air- 
planes, carrying fuel and spare parts for them. It has tiers of 
wings with propellers on the wings and the engine room inside the 
hull. 

About £18,033400 were appropriated during the fiscal year for 
Military Aviation. 

The United Kingdom is divided into Area Commands. The 
Inland Area includes all units in Great Britain with the exception 
of those comprising the Coastal Area and the Cranwell and Halton 
Commands. The Overseas Area includes the Independent Units 
under which are the Aeronautical Commissions of control of Austria 
and Germany, the Royal Air Force of the Rhine, the Middle East 
Area, including the Egyptian, Palestine and Mesopotamian groups, 
the Indian Group and the Mediterranean group. 

The air lines, which it is believed will form the basis for a great 
scheme of connecting lines throughout the empire, have been, 
especially in the Middle East Area and Indian Division, chartered 
and carried on by military forces. It is now hoped to develop these 
lines commercially so that they may join the empire in peace in- 
terests and remain a reserve for military needs. 

Entire control of the British mandated area in Mesc^tamta has 
been taken from the army and turned over to the Royal Air Force. 
The Air Force will use airplanes for troop carriers, the mobility 
of the air force units enabling them to patrol a maximum territory 
with minimum forces. The change will save the military budget 
many millions of dollars and give the air force its first big test of 
its capacities to carry out garrison and occupation duties abroad. 

Among the lines in the Overseas Area are: 

Air mail between Cairo and Bagdad, operated by the Royal Air 
Force as part of training program in Middle East. Service is at 
present restricted to the conveyance of official correspondence. The 
distance is 840 miles in the following stages, Helioplis-Ramleh, 250 
miles, Ramleh-Amman, 65 miles, Amman-Kasr Azrak, through 
Transjordania 55 miles, Kasr Azrak-Ramadie, 600 miles across the 
Arabian desert, Ramadie-Bagdad, 60 miles. This route is believed 
to be practical for a paying service for mails and a limited number 
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of passengers. In July, 1921, a machine reached Cairo from Bagdad 
in II hours. The ordinary time required is 3 weeks. 

Cairo-Karachi route, linking India and Egypt, Asia and Africa 
spanning the Arabian desert and the Red Sea. In the survey of 
the Arabian desert, automobiles were used to mark out the way on 
land, scouting airplanes making the work possible by reporting con- 
ditions along the route. This route is part of 3 great trunk lines 
Cairo-London, Cairo-Johannesburg, Cairo-Bagdad. 

Aerial surveys have been made of the Nile Valley. 

In commenting upon the appointment of Captain Guest as Secre- 
tary of State of Air, the London Times said : 

The balance between military and civil aviation muit be itnick. Ai 
a defence arm the Air has its special value which can only be recognized 
and calculated when the trainmels of Navy and Army tradition are cut 
away from it. Even more difficult will it be to restore civil aviaiion to 
the place which it should have in the imaginations and aspirations of the 
country. No Imperial interest can compare with the need for the development 
of quick long-distance transport It would work a beneficent revolution 
in the distribution of population throughout the British States and settle- 
ments, the most difficult of all the problems the Britbh races have to 
solve and the key, if once solved to all the rest Captain Guest may do 
wonders but the field for doing them is on the civil far more than on tbe 
military side of aviation." 

In the early sprir^ of 1921, the British Continental Service was 
suspended as a result of the subsidizing of cross-Channel companies 
by the countries in Europe. From April, 1920, to September, 1920, 
the British air traffic had been four times the foreign trade. From 
the beginning of 1921 to March, the British air traffic was only 
about one-fourth the foreign traffic, British arrivals and departures 
having fallen from 1997 to 644. In June, 1921, a committee, ap- 
pointed by the Secretary of State for Air, to make recommendations 
for insuring the maintenance of air transport on cross-Channel 
routes, presented proposals to the Air Council. These were adopted 
by the Council and approved by the Lords Commissioners of the 
Treasury. The Air Ministry announced the same month that it 
was ready to put into operation a temporary scheme at once, the 
permanent scheme to go into effect in the spring of 1922. The 
permanent plan was that the Air Ministry should set aside a sum 
of approximately £200,000 per annum for three years, from the 
Civil Aviation votes. With this sum, the Air Ministry was to order 
a limited nimiber of machines for transport services, embodying tfie 
latest improvements. These machines were to be let out on hire 
to "approved" firms. The Ministry was to grant subsidies during 
three years on a basis of 2$% on an "approved" firm's gross eara- 
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ings. The routes ai^oved were London-Brussds, London-Paris, 
London-Ainsterdani. Other routes were to be approved later. 

Conditions under which finns should be approved stated that the 
personnel must be British and that the aircraft and engines must 
be of British design and manufacture and the aircraft must be of 
British nationality. Forty-five completed single journeys in each 
direction on any one route during each period of three months was 
necessary and flight on stated routes must be completed within 4 
hours. Tariff charges must be approved by the Air Ministry and 
monthly statements made showing gross earnings for the month on 
each route with certificate that no rebates had been granted. The 
temporary plan in operation from June, 1921, was similar to the 
permanent plan, £50,000 being set aside for its operation. 

The Air Ministry has agreed to provide meteorological informa- 
tion and ground wireless services free of charge at government air- 
dromes and to provide terminal and emergency airdromes in Great 
Britain together with all airdrome facilities including lighting, etc., 
as far as funds permit. 

Additional grants were provided for amounting to £3 per pas- 
senger and 3 pence per pound fre^ht carried by approved firms 
during the year ending Feb. 28, 1922. Fifty per cent of the cost 
of insurance of machines iM-ovided by the Air Ministry was to be 
paid by the Ministry up to a maximum of 10% of the value of the 
machines. 

Four firms were approved in the fall of 1921, as fdlows: 
Handley Page Transport, Limited, London-Paris ; Instone Air Line, 
Limited, London-Paris; Daimler Hire, Limited, London-Paris. 
(These lines to have extensions if desired to Manchester and Basle 
or Zurich.) Aerial Route Syndicate, London-Brussels. 

During the six months ending September, 1921, 671 British 
planes flew to and from the Continent, carrying 4006 passengers. 
The total mileage of British commercial machines was 321,000 miles. 
In all 31.853 passengers and 9 tons of goods were carried. Imports 
by air amounted to £206,357 ^"d exports £110400. Few machines 
of advanced commercial types were available, A new Bristol ten- 
seater, a Handley Page and a De Haviland Monoplane of cantilever 
wing type were used. Rates on parcel post shipments from London 
to Paris were reduced on Aug, 17 as well as rates from 12 other 
centers, the charge from London to Paris being i shilling per pound 
up to 100 pounds and to pence per pound for packages over 100 
pounds. Upon payment of a small extra charge parcels are de- 
livered to house addresses on the same day they are sent from 
Ivondon. Passenger fare was reduced from 10 guineas to £6 6s. one 
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way. Time-tables are published giving schedules of flights and 
connections with European routes. Advertisements appear in the 
daily papers rt^arding the advantages of the various lines and the 
safety and comfort and speed of air travel. 

The development of the commercial airship is regarded as ex- 
tremely important in Great Britain. In July, 1921, at a dinner of 
the Royal Colonial Institute, the Prince of Wales spoke of Imperial 
Air Routes, saying that there was no doubt that the future of rapid 
Imperial tntercnnmunications lies in the air, and that the modem 
communications were quite insufficient for a great commonwealth 
of Nations which extends to all parts of the globe. As a result of 
a special conference of Prime Ministers of the Dominions an Im- 
perial Air Communications Committee was appointed. This Com- 
mittee reported that of the four ships in the existing fleet, only one, 
the L-71, was of sufflcient dimensions to make flights to ^ypt 
carrying a commercial load without the necessity of refueling. The 
committee proposed two schemes to the Air Ministry, the first pro- 
viding for a one-year period of inauguration to be^n Septendier, 
1921, to enable a monthly service to Egypt to start in March, 1922. 
This would necessitate a fund of £540,000.' The second scheme 
provided for a two-year period including service to India and dem- 
onstration flights to South Africa and would cost £1,339,000. Pri- 
vate proposals were received from A. H. Ashbolt, Mr. Greenhill 
and Lieutenant Commander Ballantyne. The time to Egypt by air- 
ship would be four days instead of sixteen days. Approval of the 
various parts of the dominion is necessary for the carrying out of 
either of these schemes and no decision could be made for several 
months. Meanwhile airships are stored. 

Greece 

Military and naval aviation in Greece are controlled by separate 
departments. The Military Department possesses 33 planes in 
service and 20 out of service, with a personnel of 55 officers and 411 
men. There are 50 pilots. The service is commanded by a member 
of the French Mission, Lieutenant Legaut. The Naval Department 
has 20 planes, mostly De Havilands and seaplanes. The number 
of officers and men is 579 with 60 pilots. The commanding officer 
is a member of the British Naval Mission, Commander Williams. 
Commercial flying has had little encouri^ment from the Govern- 
ment for political reasons. 
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An Academy of Military Aviation was established in Guatemala 
during the year 1921. It is under the technical direction of a former 
lieutenant in the French Air Force with a Guatemalan captain, a 
graduate pilot of an American school, as an instructor. Lieutenant 
Fromont flew from Guatemala City to Amatitlan and Palin, reaching 
an altitude of 15,000 feet. 

Honduras 

On April 19, 1921, the first airplane, piloted by Ivan Dean Lamb, 
succeeded in making a cross-country flight in Honduras. The trip 
was made between San Pedro Sula, on the north coast of Honduras, 
and T^ucigalpa, the capital, a distance of 216 miles. An aviation 
committee has been appointed to interest prominent people in the 
formation of a corporation which will devote itself to commercial 
aviation. There is no governmental aviation. Two young Hon- 
durians have been sent to the United States to study aviation and 
two Americans have been employed by the Government of Honduras 
to train fliers in Honduras where a fljring academy is being built. 

Iceland 

Iceland has a successful air service. Avro machines are used in 
discoverii^ shoals of fish. Several Curtiss machines have been 
purchased. 

India 

The Government of India has addressed a circular to all local 
governments stating that the development of civil aviation will be 
left in the hands of the local governments. Any main air route 
established and any mail or public transport companies operating 
them will be controlled by the Central Government. Some of tfie 
English Government's gift of 60 D, H.-9's and 40 Avros were dis- 
tributed to local governments, to ruling princes and to the Royal 
Air Force for training purposes. Those remaining were to be 
offered to Aero Clubs and to individuals and companies prepared to 
establish schools. 

Indo-Chiha 

The French have 2 squadrons in Indo-China, one in Cochin 
China and the other in Tongking. These are to be reinforced by 16 
Brevet seaplanes and 8 air^danes. 
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Italy 



In Italy, military, governmental, civilian and commercial avia- 
tion are under the supervision of the War Department. Naval 
aviation is under the Navy Department The Army Air Service, 
Comando Superiore d' Aeronautica, under the Minist^ of War, has 
headquarters at Rome, and consists of five divisions. The Adminis- 
trative Division, the Division of Military activities, the Division of 
Civil Activities, the Division of Technical activities and the Division 
of Aerial Defense. The Headquarters of the Army Air Service 
directs the technical, professional and administrative operations of 
the special branches and various services of the aeronautical arm, 
supervises the technical and industrial development of aeronautics, 
the oi^anization, development and operation of the civil air activi- 
ties and finally exercises a directive and controlling action over the 
civil and military personnel, as well as over the military aeronautical 
activities. It assists, supervises and controls civil, public and private 
aerial nav^tion. 

General De Siebert is Chief of Air Service, Colonel Moizo is 
Chief of the Heavier-than-air Service, Colonel Tardtvo, Chief of 
Lighter-than-air Service. Colonel Rossi is Chief of Staff and also 
Chief of the Division of Military Activities. Colonel La PoUa is 
Chief of the Division of Civil Activities, Colonel Ferrar, Chief of 
the Division of Technical Activities, and Colonel Masso, Chief of 
the Division of Aerial Defense. 

For the fiscal year ending June 30, 1922, the sum of 42,700,000 
lire has been appropriated for the Army Air Service. Money for 
other appropriations, such as maintenance of posts, pay of Army 
and Navy officers, etc., is also used for the support of the Air 
Service. About 20,000,000 lire of the total sum will be devoted to 
new construction and experimental work. 

Captain Vescadi is Chief of the Naval Air Service. The experi- 
mental constructing work and testing is carried out by the Experi- 
mental Department of the Army Air Service. Naval officers are 
detailed to this department to assist, observe and to supervise this 
work. For the year ending June 30, 1921, 6,000,000 lire were ap- 
propriated for the Naval Air Service. 

The only Government aerial line operated in Italy is a postal 
mail service in Lybia operated by the Colonial Government between 
Tripoli and Rome. Military machines and pilots on duty with the 
Colonial Government are used for this purpose. The Caproni type 
of airplane is used for passengers and the S.V.A. type for mail 
service. This line is short and has been successfully operated. 
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K.-s.-ImI,- on first trij) to New York. L'nited .\inerican Lines found aerial 
pboiiHinitliy best way to portray character of service.— Photos, Fairchild 
Aerial Camera Corp, 
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By authority granted in Ministerial Decree, ten aviatitm com- 
panies have been given permission for the transportation of pas- 
sengers and merchandise by airplane and to undertake flights whether 
for totiring, propaganda, aerial phott^aphy or aerial cinematog- 
raphy. One of these companies has additional authority to transport 
passengers by dirigible and several of them have authority to 
instruct civil pilots and mechanics. At present no regular aerial 
routes are run by these companies. They are in operation at air- 
dromes near the large cities of Italy and are engaged in emergency 
or [Measure flying. The largest company is the S.A.I.A.M. (Societa 
Anonima Impresse Aoree Milano). This organization has grown 
rapidly and has extended its operations throughout Italy. 

During the year ending May, 1921, this company transported 
3551 passei^:ers. 

For the year ending June 30, 1921, 27,000,000 lire were appro- 
priated for civil aviation. For the fiscal year ending June 30, 1922, 
a total of 22,060,000 has been appropriated. An additional amount 
not yet determined is to be allotted to Civil Aviation for the con- 
struction of commercial airplanes. Of this amount the following is 
apportioned for subsidies, etc. : 

For airplane and motor competitions, 2,000,000 lire; for encour- 
agement of industrial concerns in production and exports, 500,000 
lire; subsidy to private companies for operation of airdromes, 
1,500,000 lire; subsidies to private civil companies for operation of 
dirigible routes, 1,500,000 lire; subsidies to private companies for 
operation of airplane routes, 1,500,000 lire. 

Japan 

The following information on aeronautics in Japan is taken from 
an official report supplied by the Japanese Government to the United 
States Military Attache at Tokio : 

"Military aviation belongs to the Army ; naval aviation belongs to the Navy. 
Under the Uiniater of War there is an Aviation Bureau called the Koku- 
Kyoku, which controls all civilian aviation such as instruction and guiding 
of aviation, encouragement of civil aviators, the regulation and supervision 
of aviation and all other similar matters. There are eight airdromes and 
thirty hangars belonging to the Army. In the Army there are 6 aviation 
battalions, i balloon corps and i aviation school. The head of the Military 
Aviation Department is Lieutenant General I. Inouye; the head of the 
Military Aviation School is Major General T. Ankawa; the head of the 
Aviation Bureau in the War Department is Lieutenant General N. Sugihara. 
There are two aircraft carriers— the Wakamiya (old model, being a con- 
verted freight steamer) and the Hosho (under construction). There are 
four aviation grounds, Yokosuka, Sasebo, Kasumigaura and Omura. Three 
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kircnift factories are located at Yokosuka, Sasebo and Kure. There ta one 
experimental station at Tokyo. The 1931-23 budget covering aviation item| 
was Yen 33,001^000. Ten civil aviators will be trained every year at the 
expense and care of the Aviation Bureau. Yen 17,150,000 capital is invested 
in the design and production of aircraft In design and production, 3S33 
persons are employed. There is an annual subsidy of Yen 50^000 for the 
encouragement and support of aviatimL" 

From sources other than official, mainly accounts from European 
and Asiatic publications, and from commercial reports, the following 
is obtained: 

The Japanese Government has been extremely active in strength- 
ening both military and naval aviation. The tendency has been to 
follow French methods in the Army and British in the Navy. Soon 
after the war the Japanese Mission bought 300 planes in France 
for use in the Army. In November five large bombing planes, each 
carrying fifteen men arrived in Japan from France. In September 
four planes, built in France but equipped with Salmson motors made 
in Japan took part in a flight from Tokorozawa to Chahgchtm, a 
distance of 2804 kilometers. French pilots have been eng^ed as 
flying instructors for the Japanese Army. 

The naval aviation program of Japan calls for fifteen squadrons 
of six machines each. These are to be based at the three great naval 
stations in Formosa, the latter near the lower end of the island and 
tmly a few hours from the Philippines. Approximately 100 British 
war pik)ts, instructors and medianics have been engaged by the 
Japanese Navy to act as instructors in the naval air force. At the 
b^inning of die year 1921, the Japanese Navy had 270 officer pilots. 
This has been greatly increased. The latest naval aviation appro- 
priations approximate $20,000,000, Though as 3ret the preference 
has been given to military aviation in order to meet urgent military 
reqtlirements, Japan is now taking steps with a view to having mili' 
tary and dvil aviation services develop side by side. Workshops 
for dvil airplanes can be made use of both by the Army and Navy 
and it is expected that in time of war the entire capadty of dvil 
workshops can be used for military purposes. Pilots are also bdng 
trained for dvil aviation by the Govenunent, in order that a large 
number of trained men can be called into service in case of war. 
The training of dvilian pilots is regulated by the Japanese War 
Office. The Government has also aj^inted by Imperial ordinances, 
an Aviation Technical Institute and an Aviation Council luder the 
Minister of Education, The Institute is to be attached to the Tokio 
Inqierial University and its work of "investigating the theoretic prin- 
dples of fiying machines" is to be supervised by the Prindpal of 
the Universi^. The Minister of Education will be the president 
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of the Aviation Council which will have a membership of up to 20 
who will be appointed by the Cabinet from among persons of learn- 
ing and experience. The duty of the council will be to "deliberate 
upon important matters concerning the basic theoretic principles of 
flying machines." 

It has been the policy of Japan to send representatives on mis- 
sions to other osuntries to buy aviation material and to examine 
progress and plans of other governments. This policy has been 
followed by the employment of French and British experts to build 
up an Air Service in Japan and recently in inviting outside capi- 
talbts to start building airplanes in Japan as well as encouraging 
Japanese builders. The Japanese have worked steadily and con- 
sistently in learning what has been done in aviation in other coun- 
tries, in instructing a large number of pilots, in discovering the best 
markets throughout the world for buying materials for airplanes, 
one instance being the buying of great quantities of cedar logs 
from the plant of the Coos Bay Lumber Company at Bay Point for 
the manufacture of military airplanes, and another the purchase 
throughout the United States of wood for propellers. The extensive 
nature of these purchases indicates the scale upon which Japan plans 
to build aircraft. A consular report from Japan announces that a 
factory to produce 600 planes a year will be com^Jeted shortly. 
H. F. Hawley, United States Consul at Nagoya, reports that work 
has been started on this factory by the Aichi Machinery Company 
of the Mitsui interests near Nagoya. He also reports that the 
Kawasaki Works of Kobe are contemplating the erection of air- 
plane factories and that the Mitsubishi Motor Company has made 
progress in the work of manufacturing its new type of airplane and 
will soon be turning out complete machines. 

Japan has also acquired virtual possession of an entire British 
aircraft plant, that of the Avro Company near Southampton, and 
installed a staff of Japanese superintendents and foremen. A Jap- 
anese airplane factory and aviation school have also been opened in 
San Francisco. 

The Tokio Gas and Electric Company has opened a big powder 
plant and has built shops for the manufacture of arms and war 
airplanes. 

Coincident with the arrival of the British airmen five German 
specialists arrived in Japan from the House of Zeiss and six from 
the Goerz factory. They are to manufacture periscopes and range 
finders and supervise Japanese workmen. A force of experts from 
the Short Brothers Airplane Manufacturing Works is teaching the 
Japanese how to assemble eight airplanes purchased by Japan from 
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their plant This type is a seaplane with a wing spread of 1 10 feet 
and body of 50 feet. It has two motors of 350 horse-power, carries 
6 passet^ers and remains in the air ten hours. 

The Aviation Bureau has dispatched five detachments to make 
investigations connected with aerial routes. When aerial routes are 
fixed and suitable arrangements for landing places are devised, it is 
thot^ht that the establishment of landing places in certain towns 
will follow naturally and they will, in turn, be followed by the estab- 
lishment of private landing places. 

A Government Bill for the enactment of an Aviation Law based 
on the requirements of the International Air Convention was intro- 
duced in tfie House of Peers early in 1921. 

It has been decided to establish an air mail line this year between 
Tokio and Osaka. The Imperial Aviation Society has arrat^ed a 
competitive flight between Tokio and Aomori and a trial mail-carry- 
ing flight between the same points. The same society has offered 
first and second prizes of 50,000 and 30,000 for a transoceanic 
flight between Fukuoka and Shanghai to be held in October, 1922. 

Three naval airplanes made by the Yokosuka Arsenal and fur- 
nished with 200 horse-power motors are to be started June 16 on a 
flight from Oppama to Muroran and back, two days being allotted 
eadi way. The second civil aviation meeting is to be held by the 
Imperial Aviation Society on the reclaimed ground at Susaki, 
May 21. 

Mexico 

Progress in Development 

Military aviation in Mexico is ot^nized similarly to the U. S. 
Air Service but is still in a state of development. Commercial flying 
is controlled by the Department of Communications. There is no 
Naval Aviation. The Air Service possesses 18 old planes of vari- 
ous types and has recently purchased 8 Avro training planes. There 
are 500 ofBcers and men with 12 pilots. General Gustave Salinas 
is Chief of the Air Service. Colonel Ralph O'Neil is in charge of 
training and Sefior S. Rivera is in charge of construction. Experi- 
ments are being made in the construction of biplanes. Six million 
pesos has been appropriated for the period from July i, 1921, to 
Jan. I, 1922. 

The Secretary of Communications and Public Works has created 
a Technical Aviation Department to study all aspects of official and 
commercial aviation. Guillermo Villasana has been appointed head 
of this department. 
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Aviation is regarded as of great importance in the Netherlands 
and considerable progress has been made during 192T, especially 
along commercial lines. Control is divided under the departments 
of War, Navy, Colonies and Works and Waterways. The aviation 
division of the Army is under the Minister of War, naval aviation 
is under the Minister of the Navy, and aviation in the Colonies is 
under the Minister of the Colonies with the exception of the division 
of Naval Aviation serving in the colonies, which falls under the 
Ministry of the Navy. According to a memorandum emanating 
from the Netherlands Minister of Public Works and Waterways, 
the Ministries of Navy and War in Holland will soon be amalga- 
mated in one Ministry of Defense. 

W. F. Pop is Minister of War. J. H. Hardenbei^, Captain of 
General Staff, is commander of the Aviation division at Soester- 
berg. The material belonging to the Military division of aviation 
consists of 54 training machines (Spyker), 30 pursuit, (Fokker and 
Nieuport), 60 observation planes (Foldcer) and some reserve 
machines. There are 3 camps, Soesterberg, Schiphop, Gilze Ryen. 
At Soesterberg there are 9 departments, each under a chief, includ- 
ing aviation education, training for observers, technical service, 
photography, radio, medical, mechanical, equipment and barracks. 

W. F. Pop is also Minister of the Navy. D. Vreede, first lieu- 
tenant, is commander of Naval Aviation at Den Helder. The De- 
partment has 48 airplanes and 31 hydroplanes. There are camps at 
Veere, Schellengwoude, de Mok and de Kooy, the first three for 
hydroplanes and the last for airplanes. 

In the commercial division, A. A. H, W. Konig, Minister of 
Public Works and Waterways, is the Chief ; J. F. Schonfeld, Chief 
of Division of Public Works, the administrator, and E. T. de Veer 
is Chief Oerk, 

There are no air routes under Government control but subsidies 
have been given various companies for the purpose of exploiting 
aerial service. The Royal Aviation Association was formed in 1920 
and machines rented for a trial service between Amsterdam and 
London and to Germany and Denmark. The company was granted 
a subsidy of 200,000 florins for estimated losses during 1920 and 
1921. Twelve Fokker and 2 De Haviland planes were bought and 
in April, 1921, the following routes were established: Amsterdam- 
London, once or twice daily ; Amsterdam-Brussels, twice daily bade 
and forth and once through to Paris ; Amsterdam-Hamburg, twice 
daily, with stops at Rotterdam. Two million florins were appri^>ri- 
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ated in the budget for 1921 as a subsidy to the Association. During' 
5 months in 1921 this company carried 410 passengers between Lon- 
don and Amsterdam, and, besides mails, nearly 18,000 tons of goods, 
nearly all British exports. It was stated by Dutch newspapers that 
commercial aerial transport of both passengers and freight had be- 
come so popular that the lines would be continued through the 
winter. 

From April 14 to Sept. 15, the Royal Association carried 1427 
passengers, 27,036,760 kg. of goods, 1,213,153 1^. of mail. Five 
hundred and five trips were made coverii^ 202,000 km. No acci- 
dents were recorded. A new office was opened in Amsterdam in 
May. Passengers are transported by motor car to the Schipol air- 
drome. 

Amsterdam has become the third largest commercial air station 
in the world. Between April 14 and Oct 3 more than 1000 aircraft 
passed in and out of the station, carrying 1511 passengers in addi- 
tion to large quantities of express and mail. 

The total estimate for civil aviation included in the Netherlands 
budget for 1922 amounts to 1,315,000 florins of which it is proposed 
to set aside 370,000 for subsidies. 

New Zealand 

Aviation in New Zealand is controlled by the Air Board under 
the Minister for Defense. The plan of the Government is to make 
provision for the development of aviation along lines which would 
enable the Dominion to possess civil aviation for commercial and 
other needs and at the same time to provide for the necessities for 
aerial defense in case of emergency. 

The general lines of the Air Board's duties in respect to com- 
mercial aviation includes advice as to companies or individuals that 
might be subsidized for the conveyance of mails and passengers on 
approved routes, the allotment by way of loan or otherwise of 
Government machines, the inspection of privately owned machines, 
the reservation of right of particular companies or individuals to 
fly for hire within prescribed areas. Contracts recommended by 
the Board are submitted to the Minister of Defense and also the 
Postmaster General for approval 

Norway 

The Norwegian Air Force is under Government supervision with 
Army and Navy Directorates under the Ministry of Defense. Civil 
aviation is strictly r^^lated. In August, 1921, an Air Council was 
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established to be subordinate to the Ministry and to act as adviser 
in all matters omnected with civil aviation. The Army and Navy 
departments each have a head and staff, technical department and 
flying school. The Army has groups at Sondenjeldske and Nordonf- 
jeldske and Nordnoi^ee and the Navy has groups at the two latter 
places. 

Paraguay 

Aviation, both military and naval, is under the Ministry of 
War. Captain Herman Dalquist is Director of the Aviation School 
at "Campo Grande." 

Peru 

An Aviation Directorate controls both military and naval avia- 
tion in Peru. It is under the command of Captain Juan Leguia, 
an army officer. This directorate has charge of the technical and 
administrative service of the government aviation schools and in- 
spects and assists in the control of civilian schools. The military 
branch has 9 planes. The organization is as follows: i Director of 
Air Service, l Director of Schools; 3 assistants, pilots or pilots' me- 
chanics, 9 officer students, 40 enlisted men. There is one army field 
in operation and two not yet completed. About 75,000 miles yearly 
have been flown. Five hundred thousand dollars was appropriated 
in 1921. 

Naval aviation consists of 10 hydroplanes and 2 land [danes, in- 
cluding Curtiss "Seagulls"-French "Levys" and F. B. A.'s and i 
U. 5. Boeing flying boat. The personnel includes 18 officers and 
60 men, with 11 pilots. LJeutenant Simon is in command. There 
is one naval held. About $200,000 was spent last year for machines, 
hangars and equipment. There is one seaplane for carrying tor- 
pedoes in construction. 

The Naval Aviation School was formally opened in January, 
1921. It is located at Ancon, a few miles above Callao. The equip- 
ment consists of 20 flying boats and seaplanes, spacious hangars and 
workshops. 

In 1920 the Curtiss Aeroplane Export Corporation contracted 
with the Peruvian Government for the organization and equipment 
of a naval air service. "Seagulls" were used exclusively for in- 
struction and the training was in charge of American pilots and 
mechanics. American machine guns, cameras, speedboats and other 
training equipment was also provided. Later the Curtiss Company 
caused to be organized a separate company under the name of the 
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Compania Nacional Aeronautica for the maintenance of a Curtiss 
civilian school in Peru. This was in chaise of Maurice Mott and 
Lloyd Moore, the latter being a member of the NC-3 crew on the 
transatlantic Bi^t. Curtiss machines made the first commercial 
cross-country flights in Peru. 

In May, 1921, Giovanni Ancitotti, a pilot of a Mission frtrni the 
Ansaldo Company of Turin, Italy, flew in a "BatiUat' biplane from 
Lima to Cerro de Pasco in one hour and fifteen minutes, crossing 
the Andes at a height of 16,000 feet, this being the first time the 
Andes in Peru have been flown across. 

Poland 

In Poland there is an Aviation Department of the Ministry of 
War. In this department there is a. section for civilian aviation. 
Contracts have been made by the Minister of Railways with the 
Franco-Roumanian company for transportation through Poland on 
the Paris-Warsaw line, Poland furnishing landing fields and fuel. 
Gas, the use of fields and a tnail subsidy were to be given a Polish 
cunpany for a I^nzig- Warsaw-Bucharest Company in 1922. 

Portugal 

The Portuguese Government has placed die main airdromes and 
intermediary landing grounds on Portuguese territory at the dis- 
posal of the Compania Portugueza de Navegacao Aeria which in- 
tends to open a regular air service between Lisbon and Paris early 
in 1922, with landings at Castella-Branco, Valladolid and Bordeaux. 

Portuguese East Africa 

A sum of 100,000 escudes was set aside by the Acting Governor 
General at Lourence Marques to be spent on aviation in 1921. 

Russia 

The airplane industry and the flying organization of Russia 
have alike disintegrated under the Bolshevist regime. After the 
revolution the aircraft factories at St Petersburg and Moscow prac- 
tically ceased production and in the army the fact that all would be 
pilots and none mechanics, reduced the flying forces. 

In anticipation of the resumption of trade relations the countries 
neighboring Soviet Russia are making a study of the improvement 
of communications. The German Sablatnig Aeroplane Company, 
affiliated with the North German Lloyd, plans to compete with the 
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Hambui^ America Company for the privilege of making shipments 
across Poland. An aviation company with service between Warsaw 
and Vilna is negotiating with the Soviet and PolisR Governments 
for the extension of its service to Moscow. 

Salvadok 

The Italo-Salvadorena Company has been organized in San 
Salvador. This organization has contracted with an Italian manufac- 
turer for 4 airplanes of the Aviatich type with Fiat motors, carry- 
ing 2 persons, and for l plane for a pilot only to be used in exhibition 
flying. 

Serbia 

Aviation in the Kingdom of the Serbs, Croats and Slovenes is 
under the jurisdiction of the Ministry of War and Navy, with three 
divisions, military, naval and civil. Military aviation consists of 
130 planes of which 60 are in flying order. There are 470 men 
in the service with 50 pilots. Four flying depots and one school 
are in use. The Air Force is divided into five squadrons. General 
Milin Uzelac is the commanding officer. About $300,000 was ap- 
propriated for military aviation during 1922. Plans for the immedi- 
ate future include only repair of the planes which are not in flying 
order- 
Naval aviation consists of 24 planes left by the Austrians but 
not yet turned over by the French. There are 5 pilots and a field 
at CatzTTo but the oi^nization is not complete pending decision re- 
garding the planes. 

Suu 

Aerial transport service in Siam is entirely in the hands of the 
military authorities. Siam has 25 landing places and 5 airdromes. 
At Don Nuang there are 115 planes including school machines and 
a staff of 650 men. The transportation of mails has been begun t^ 
the Siamese Government. 

South Africa, Union of 

Pending legislation on civil aviation a Civil Air Board has been 
appointed by the Government to deal with all matters connected with 
civil aviation or aerial services referred to it by the Government 
and to advise upon all matters of general policy affecting civil avia- 
tion. The South African Air Force with headquarters at the 
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Swartkops Flying Station, Pretoria, has 2 hangars, 6 machines and 
6 trained pilots. One hundred and twelve airplanes have been given 
to the Air Force. 

Spain 

All aerial traffic in Spain, including Military, Naval and Civil, 
is controlled by the Government, royal decrees beii^ issued as to 
routes, airdromes and regulations of flying. There has been no 
interruption of the Bayonne-Bilboa air service since June, 1920, 
and the service has been extended to cover the section from Bilboa 
to Santander. Bilboa has been decreed a customs port for hydro- 
planes. Spanish troops besi^ed in Morocco depended upon air- 
planes for food and munitions, 13 Ansaldo planes being among those 
used. 

Sweden 

The Swedish Military Air Service is under the War Department 
and the Naval Air Service under the Naval Administration. There 
is a joint Naval and Military Commission. Civil aviation is carried 
on by individual companies controlled by an Air Traffic Committee 
under the Department of Communications. Governor Sahlin is 
president of the Committee. 

Several companies have been organized for commercial flying, 
among them the Nordiska Luftredersibolaget (Northern Air Trans- 
port Company), Thulin Aircraft Company, Svenska Lufttrafik 
Norrlandska Luf trederi. 

The Svenska Lufttrafik carried on seaplane service from Stock- 
holm to Reval. This company was authorized by the Government 
to carry on air traffic with the companies from Denmark, Holland, 
Norway, Germany and Et^land. 

Switzerland 

In Switzerland military aviation, as a branch of the War De- 
partment, and civil aviation "Office Arien Federal" as a section 
of the Railroad and Post Office Department, operate under the juris- 
diction of the Federal Council. There is no naval aviation. The 
Director of the Federal Aerial Office is Major E. M. G. Isler. 

Commercial flying is carried on by three or four private rom- 
panies, which do not operate regular lines but have transported more 
than 15,000 passengers with a perfect safety record. There were 
no subsidies for 1921 but 150,000 francs has been appropriated for 
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subsidies for 1922, to be divided under three heads, to companies 
which employ Swiss military aviators, to companies which buy 
modem commercial machines and to companies which will explrat 
a regular aerial line. 

Switzerland has been Europe's railroad junction and is ambitious 
to be an air center. The Government appreciates the importance of 
the development of naticmal civil aviation as a reserve for the 
numerically weak military air force. Touring by air is a popular 
attraction in Switzerland and lines have been routed from London 
and Paris to Alpine resorts. Durafour, a pilot, made a landing on 
Mount Blanc, dropped into a crevice in trying to take off, righted his 
plane and emerged. 

Turkey 

The airdrome at Constantinople has been turned over by the 
French Ministry of War to the Ministry of Public Works for em- 
ployment in civil aviation, together with the French military air 
personnel and material. 

Uruguay 

Aviation in Uruguay has tended more toward linking the coun- 
try with its neighbors than toward uniting the cities within the 
republic. The School of Military Aviation is located at Paso 
Mendoza about eight miles from Montevideo. The Aero Qub of 
Uruguay was organized in 1921. 

Military aviation in Uruguay is organized after the American 
plan, following the ideas of Major Cesareo L, Berisso, a graduate of 
aviation in the U. S. during the World War. The director of mili- 
tary aviation is Major Victoriano Rovira. A total of 150,000 pesos or 
$155,100 was appropriated for military aviation for the fiscal year 
of 1921. The equipment consists of 31 airplanes (5 Avros, 8 Spads, 
4 Breguets, l S.V,A., 12 Nieuports, i Caproni). The personnel 
consists of 17 oHicers and So men. A sum of 5,000 pesos ($5,170) 
was ai^ropriated for civil aviation. 

Venezuela 

Military and naval aviation in Venezuela are under the Depart- 
ment of War and Marine. The School of Military Aviation is 
located at Maracay. Colonel Lopez Enriquez is Director of Avia- 
tion and Captain Fernandez is Secretary. The equipment consists 
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of 7 airplanes, Caudron and Fannan types, and 4 hydroplanes, Cau- 
dron and Fannan types. There are 11 ofliicers and 62 men. The 
officers are pilots. New equi[Hnent is being purchased from the 
French Government. On July 21, 1921, an aviation law was promul- 
gated, prescribii^ the conditions of flying and landii^ in national 
territory. 
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CHAPTER V 

TECHNICAL PROGRESS IN AIRCRAFT CONSTRUCTION DURING 
THE YEAR 

TIE past year, as far as the American aircraft industry is con- 
cerned, has been marked by a fairly large number of new 
developments, and also by much new conversion of surplus war 
equipment for commercial purposes. Most of the new types of air- 
planes produced are destined for military and naval uses, for the 
Anny and the Navy are still the principal users of aircraft New 
commercial airplanes have been brought out in relatively small num- 
bers, as there still is on hand a lai^ amount of surplus war equip- 
ment which the Army and the Navy are placing on sale at extremdy 
reduced prices. This equipment has undergone varied conversions, 
and is showii^ up well in operation despite the fact, borne out by 
experience both in this country and abroad, that converted war air- 
craft are not as profitable in commercial operation as are machines 
specially designed for that purpose. Nevertheless, statistics show 
that such ex-war airplanes and seaplanes as are in operation in the 
United States can be used in passenger and freight carrying work 
with success, though with small if any profit. This is a valuable 
indication for the near future when commercial aviation will have 
used up the surplus war equipment, and wilt be able to operate with 
airplanes specially built for peace-time uses. 

Ashy Aikflanes 

Among the new types of airplanes designed for use in the Army 
Air Service is the USXBIA, built by the Dayton Wright Co., a two- 
seater ni^t observation biplane fitted with the 300 h.p. Wright Aero- 
nautical Corp. engine. This machine has a performance superior to 
that of the D.H.-4-B, fitted with the 400 h.p. Liberty engine, and the 
gain in performance indicates improved knowledge in airplane design 
and construction. Another purely military type is the GAX Ground 
Attack Triplane, built by the Boeing Airplane Co., which was 
developed for attacking troops and encampments, and which is for 
this reason armor-plated. This machine carries a very heavy arma- 
ment, consisting of a 37 millimeter quick-firing gun, and eight ma- 
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chine guns, and is a remarkable development in its class. Both the 
USXBIA and GAX were developed by the Engineering Division, 
Air Service, at McCook Field, Dayton, Ohio. 

Development has continued on the Glenn L. Martin Bomber, 
fitted with two 400 h.p. Liberty engines, which is now considered one 
of the best military machines of its class in the world. The Army 
has placed targe orders for this type with the Aeromarine Plane & 
Motor Co., the Curtiss Aeroplane and Motor Corporation, and the 
L, W. F. Engineering Company. 

Great progress has also b^n made in the development of pur- 
suit planes, the Thomas-Morse Aircraft Corp.'s M.B.-3 being placed 
in production, while an improved model of this type, known as 
Model M.B.-6 is undergoing tests. The ThtMnas-Morse Company 
has also produced a high performance semi-cantilever monoplane. 
Model M.B.-7, which is in course of acceptance by the Army Air 
Service. In this connection it is an interesting indication of the 
tendency prevailing in airplane construction that both the Army and 
the Navy display a preference for internally braced thick-wings, and 
in several cases call for all metal construction. Another pursuit 
machine, which is also of the semi-cantilever ^pe, is the Loening 
Aeronautical Engineering Corp.'s single-seater monoplane, which is 
remarkable for Its fine performance and excellent field of fire. 

Various military types are still under development, such as the 
Gallaudet Aircraft Corp.'s loi^-rai^e day bomber, fitted with the 
McCook Field 700 h.p. engine, the Loening pursuit biplane, fitted 
with the Wright 400 h.p. radial engine, and the Barling Bomber, 
fitted with six Liberty engines. 

An airplane designed for military communication service, but 
which also has a field of its own in dvil aviation, is the "Messet%ger" 
designed by the Engineerii^ Division of the Army Air Service, atid 
built by Ae Lawrence Sperry Aircraft Corporation, This small 
biplane has an excellent performance with its 60 h.p. Lawrance Aero 
Engine Corp.'s radial air-cooled motor, and owing to its low landing 
speed, it can be landed in very restricted places. 

Naval Aisckapt 

The heavier-than-air craft specially developed for naval service 
during the past year include the Curtiss Torpedo Dropper, the Doug- 
las Co.'s Torpedo-Dropper, and the Elias Expeditionary Airplane, 
developed and built by G. Elias and Bro. 

The Curtiss Torpedo Dropper is a very proraisii^ development, 
as it marks a notable departure in seafJane construction. This ma- 
chine is a cantilever monoplane fitted with two Curtiss model CD.-is 
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400 h.p. engines, and carries a crew of'tticee. The floating portion 
consists of two pontoons, so ss to leave tlean^pace for the droppit^ 
of the torpedo which is slung under the fuselige:.. 

Although of more conventicmal constnicti6n,.-the Douglas Tor- 
pedo Dropper shows equally great promise, judgifl'g:'b^ tests. The 
single-bay, high-lift wing structure of this seaplane-' uisbres a very 
Bne performance, while at the same time it keeps the ifiichipc within 
a size easy to stow aboard ship. •\ .•'. 

The Elias Model E.M. expeditionary biplane is an int%n!Sting 
example of a heavier-than-air craft whidi can quickly be convertecl 
from land use to sea use, and vice versa, as the pontoons can be - 
exchai^ed without difficulty for a wheel landing gear. Such a ma- 
chine has its special usefulness in connection with naval operations 
from advanced bases. 

Among the naval aircraft still under development is the Aen>- 
nurine Model A,S. shipboard plane, built by the Aeromarine Plane 
and Motor Company ; ttie Stout Engineering Laboratories are work- 
ing on a cantilever type monoplane for naval torpedo carrying. 

Mail Aikflanes 

The U. S. Air Mail Service has continued operating its trans- 
continental line from New York to San Francisco with converted 
war airplanes. Onfy one type is now used, the D.H., which has a 
maximum mail load capacity of 550 pounds, and although this ma- 
chine is far from ideal for the purpose, it is the best considering the 
appropriation available. Lack of necessary funds last year has pre- 
vented the Air Mail Service from experimenting with special types 
of airplanes built for mail carrying. 

COMUEKCIAL AntPLANES 

Among the new commercial types of airplanes produced during 
the year special mention is deserved by the Huff Daland Aero Corp.'s 
"Petrel," with the 90 h.p. Curtiss 0X5 engine, the new Longren Air- 
craft C6rp.'s biplane with the 60 h.p. Lawrance air-cooled engine, 
and the Ordnance Et^neering Corp.'s "Orenco Tourister 11" using 
the 190 h.p. Wr^ht engine. The Huff Daland "Petref three-seater 
is chiefly remarkable for its unusually robust construction and low 
landing speed — a feature which should popularize this machine in 
those parts of the country where landing fields are few and far apart. 
The new Longren biplane is characterized by a very fine perform- 
ance for the power employed, and is also notable for the use of vul- 
canized fibre in the construction of the fuselage. Finally the 
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"Orenco Tourister ii"— ra'tftodlfication of the model brought out the 
precedirg year — is a £9i{frBeater commercial airplane in which ma- 
neuverabilt^ and ^.gcf^d 'performance have been allied with a con- 
ventional biplane. 'ti^s, with a view to inexpensive construction. 
E. M. Laird Cy.'s^-"Swail(ya/' is a high performance s-seater built 
around the Curtlss OX engine which has met with excellent commer- 
cial respond.-* 

Of tKb airplanes which had already previously demonstrated their 
qui^tuie,' the J.L.-6 all-metal monoplane of the J.L. Aircraft Cor- 
poration gave a remarkable demonstration of its great load carrying 
'.' ^capacity ^ conquering for America the world's duration record with 
.'-26 hours 19 minutes and 35 seconds. This flight, made by Edward 
Stinson and Lloyd Bertaud, took place on December 30-31. 
1921. 

Only two new commercial seaplanes were produced during the 
past year, but they both deserve special mention by virtue of the 
unusual features tiiey embody. One, the Loenii^ Air Yacht, is a 
semi-cantilever flying boat fitted with the 400 h.p. Liberty engine, 
and carried four passengers and pilot at a maximum speed of 125 
miles per hour. This machine has given several demonstrations of 
its great qualities: On Aug. 16, 1921, piloted by Dave McCulloch,'it 
made a new world's altitude record for seaplanes when it reached a 
height of 17,550 ft (corrected) with four men on board; while on 
April 17, 1922, piloted by Clifford Webster, the Loenit^ Air Yacht 
flew from Palm Beach, Fla., to New York City, a distance of 1220 
miles, in 9 hrs. 56 min. Following various commercial demonstra- 
tions during the past winter on the Florida coast, several flying boats 
of this type have been sold for private use. 

The other new seajJane is the Dayton Wr^t Model F.P.-2, 
specially built for forest patrol work in the Canadian woods. This 
machine is a twin-float biplane and is powered with two LJberty 
engines. The equipment is very elaborate and allows much space to 
its occupants, of whom normally four are provided. Special provi- 
sion was made in the design of this machine to give the crew as large 
an angle of vision as possible, so forest fires could promptly be de- 
tected, and all observation work, mapping, etc., be carried on without 
interference. 

Of the converted war aircraft used for commercial purposes, the 
Aeromarine Navy F.-s-L and H.S, flying boats have — as in the 
preceding year — pven an excellent account of themselves, carrying 
thousands of passengers without the slightest accident. These ma- 
chines, and particularly the F.-5-L type, are still the only aircraft 
used in this coimtry for scheduled public air transport, and their 
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record of safety is a testimonial to their excellence of construction 
and adaptation by the Aeromarine engineers. 

Racers 

A very fine performance was put up by the Curtisa Navy Racer 
at the last Pulitzer Trophy Race, which it won at an average speed 
of 176.2 m,p.h,, while the Curtiss "Texas Wildcat," which came in 
second, also showed the excellence of Curtiss design and construc- 
tion, for this machine was originally built for the 1920 Gordon 
Bennett race, and the only modification which it underwent since 
consisted in replacing its monoplane wings by a triplane wing form. 
Both machines were fitted with Curtiss engines; the Navy Racer 
with the C.D.-12 direct-drive 400 h.p. model, and the "Texas WUd- 
caf' with the C.-12 geared drive 435 h.p. model. The speed made 
hy the Curtiss Navy Racer constitutes a world's record for speed 
over a closed course. 

Airships 

The outstanding American achievements in Itghter-than-air con- 
struction during the past year was the production by the Goodyear 
Tire and Rubber Company of the Model A.C. airship. This is of 
the nonrigid type, and differs from other ships of its class by the 
mounting of the car which is so suspended as to closely adhere to 
the envelope. By this means head resistance is greatly reduced and 
the performance is correspondingly improved. Owing to the close 
proximity of hydrogen and the inflammable gasoline, comprehensive 
safety precautions are embodied in this construction to prevent fire 
hazard. The Airship Mfg. Co. of America is engaged upon con- 
struction and development work for the government. 

Aeronauticai. Engines 

Progress in the develoiMnent of aeronautical power plants, though 
important from the military viewpoint, has been less marked in the 
commercial field. No distinctly commercial aviation engine has so 
far been produced, manufacturers having on the main endeavored 
to adapt existing military engines to commercial work by terattng 
them with lower mean effective pressures. These modifications have 
proven generally satisfactory for commercial purposes, the life of 
the engine being thereby greatly increased. The Liberty engine 
which the U. S. Air Mail Service currently uses throttled down to 
about 300 horse-power is an example of this tendency. 
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One factor which retards the growth of commercial aviation is 
the high initial cost and high operating cost of aeronautical power 
plants. Reliability has been achieved since the Anny and Navy Air 
Services attach more importance to durability than high perform- 
ance at any cost — the 5o~hour endurance being a measure of this new 
tendency. However, initial cost is still high and will remain so 
unless manufacturers can concentrate on the production of a few 
standard models, but it is rendered difficult by the great variety of 
types required by the Army and the Navy Air Services. This may 
be visualized from the following enumeration of aeronautical engines 
which are either standardized or under development by these Serv 
ices for different purposes : 

AsuY Air Sekvice 

rroifttB^— Wright Model Ez i8o h.p., water-cooled; Lawrance 
Model Rt i8o h.p. air-cooled. These engines can also be used for 
li^t pursuit work with minor changes to increase their volumetric 
efficiency. 

Heavy Pursuit— Wright Model H.-3 300 h.p. water-cooled; 
Packard Model 1237, 300 h.p. water-cooled; under development; 
Curtiss 375 h.p, water-cooled, and Wright Model R.-i 350 h.p. air- 
cooled. 

Corps Observation — Liberty Model 1921, 400 h.p. water-cooled ; 
Packard Model 2025, 550 h.p. water-coqled. 

Heavy Bombardment — McCook Field Model W. 700 h.p. water- 
cooled; and McCook Field 18 cylinder 1000 h.p., still under devel- 
oiHUenL 

Naval Aviation 

The following aeronautical engines have successfully passed the 
Navy 50 hour endurance test and are standardized for service in 
Naval Aviation : 

Heavier ~than-<mr Craft — Lawrance Model J.-i 200 h.p. ; Wright 
Model E.-2, 180 h.p. ; Aeromarine Model U.-8-D, aoo h.p. ; Curtiss 
C.D.-12, 350 h.p. ; Wright Modd T.-2, 525 h.p. 

Airship Engines— Paxkaxd Model 1A1S51, 300 h.p.; Wr^ht 
Model D.-i,40oh.p. 

The majority of these engines represents post-war development, 
and the success attending their exhaustive testing by the government 
is a hi^ testimonial to the excellence of American engine buildets. 
In this connection particular mention should J)e made of the Aero- 
marine, Curtiss, Lawrence, Packard and Wright engines of different 



Uiymzoc by Google 



TECHNICAL PROGRESS 105 

models produced during the past year, the successful production of 
which represents an extremely creditable showing in the midst of 
the post-war depression. The development of two new airship 
engines, at the request of the Navy, is particularly to be noted as a 
new American development of much promise. 

Some very interesting driving mechanisms were tested during 
the year. Among these may be mentioned the Hart reversible pro- 
peller, which Army experiments have shown to be thoroughly prac- 
tical. This propeller can not only be varied in pitch in flight in order 
to obtain maximum efficiency but, as the name implies, it may be 
completely reversed so that the pilot on touching the ground can 
come to a very short stop. 

The Navy has successfully concluded the development of depend- 
able reduction gears in connection with the Liberty engine, the trials 
of which were very satisfactory, while the Galkudet Aircraft Cor- 
poration has produced the Multiple Engine Drive by means of which 
a single i8-foot propeller is so geared to three 400 h.p. Liberty 
engines that it can be driven by any one or all engines of the unit 
This is an extremely valuable development, which tests have shown 
to be very efficient. 

The National Advisory Committee for Aeronautics, in conjunc- 
tion with the Navy, has for some time been pursuing the develop- 
ment of a heavy oil engine which would operate by direct injection 
of fuel at high pressure and so do away not only with the highly 
volatile gasoline, but also bring about the suppression of delicate 
accessories such as magneto, spark plugs and carburetor. The ex- 
perimental engine which has been built on this principle has not yet 
fully solved the problem, but present indications show a strong 
probability of ultimate success. 

Parackutes — Parachutes and life packs are now carried by most 
experimental flyers and on all dirigibles. Their reliable operation 
has been demonstrated by innumerable tests ranging from one hun- 
dred feet to twenty-three thousand. 

Cameras — Photographic mapping has reached a thoroughly per- 
fected stage. A complete map of a large city can be constructed in 
a comparatively short time. The Fairchild Aerial Camera Corpora- 
tion have continued aerial camera construction and development since 
the war with the idea of demonstrating many commercial uses for it 
More attention has been given to perfecting the stabilizing devices 
and operating mechanisms. 

Alloys — Duralumin in sheet, tubes, bar, rivets and some screw 
machine products may be obtained as there are now two concerns in 
this country producing this metal commercially. 
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While steel to government specifications is very difficult to obtain, 
the Army have a stock of certain sizes which they furnish to con- 
tractors of experimental air^^anes. 

Instruments — Instrument development in the past year has been 
more a process of refinement and improvement of existing instru- 
ments than the creation of new types. 

Considering first the power-plant instnmients, a new gasoline 
level gauge has been placed on the maricet by the Pioneer Instrument 
Company. 

In the group of "flight" instruments, new models of Turn indi- 
cators have be«i brought out both by the Lawrence Sperry Aircraft 
Company and by the Pioneer Instrument Company. Both of these 
companies have also produced "Flight Indicators" or combined Turn 
and banking indicators. The Equipment Section of the Air Service, 
at McCook Field, has combined into a "Cloud Flying Instrument 
Board," a Turn indicator, compass, and fore-and-aft and lateral 
inclinometers. 

Developments in navigating instruments have centered around 
sextants and speed and drift meters. Sextants with bubble-^pe 
horizontals have been made by the Bureau of Standards and by the 
Royal Aircraft Establishment (British). The French have con- 
structed a gyroscopic sextant, the Bonneau-Derrien-LePrieur. 

Progress in speed and drift instnunents has been along several 
distinct lines. The Bureau of Standards has worked out an instru- 
ment using a rotary optical system which neutralizes the apparent 
drift, and thereby gives a basis for measuring it. The Pioneer Com- 
pany has built a new model of their speed and drift meter, which is 
of the open-vane type. The same company has also produced dur- 
ing the past year the following instruments for use on dirigible and 
free balloons: a "navigator" combining a compass and speed and 
drift meter, a combination accelerometer and rate-of-climb indicator, 
an improved model of their low range indicating manometer, and a 
low range recording manometer. 

Aircraft radio development during the year has been devoted 
largely to the refinement and improvement of existing apparatus. 
Some interesting work has been done at the Bureau of Standards on 
the use of radio for guiding a plane to a safe landing in fog or at 
night 
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Flying boat "Lady Baltimore," of Easier Airways, Inc., of Baltimore, Md,, at 
Palm Beach, Fla. fleJow— Vought V. E.-?. 150 h.p. Wrighl. 
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l>aytoii-\V right forest palrol seaplane, showing inslrument installation. 
fou-— Thomas- Morse M.B.-6 biplane. 400 h.p. Wright engine. 
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CHAPTER VI 
AIRSHIPS IN COMMERCE 

NINETEEN TWENTY-ONE was a year of astonishing con- 
trast in airship development It was characterized by a 
tenacious belief in the useful future of lighter-than-air 
craft. 

The airship situation, with particular reference to conunercial 
Explication, intimately involves the settlement of post-war prob- 
lems. As in airplanes and motors, so in airships, the Germans had 
learned much by which the Allies desired to profit, hence, after the 
Armistice, investigation began which eventuated in the distribution 
of material. Types of Zeppelins, military and commercial, were 
sent to Great Britain, France, Italy, Japan, etc., and steps taken 
shordy thereafter to have the great construction sheds of LuftschifF- 
bau-Zeppelin at Friedrichshafen torn down and the engineerit^ 
facilities dispersed. 

U. S. Gets Reparations Ship 

Diplomatic negotiations between the United States, the Allied 
governments and Germany continued for many months, but it was 
not until after a portion of the Zeppelin plant actually had been 
razed that the Council of Ambassadors made it possible for the 
Germans to begin construction, on behalf of the American Navy, 
of a modern Zeppelin to take the place of the reparations airship 
which was due the United States but which we had not received. 
This approval, however, did not come until early in 1922. The 
rqiarattons ship is to be built by Luftschifltbau-Zeppelin at Germany's 
expense, to cost 3,031,665 gold marks, approximately $750,000, and 
will be about 2,500,000 cubic feet capacity. It is to be flown to the 
United States Navy hangar at Lakehurst, N. J. 

In the meantime, both the Army and Navy Air Services under- 
took to profit by European airship experience. The Navy purchased 
from Great Britain the R.-38, an untried adaptation of the Zeppelin 
idea, and arranged to fabricate in this country the Z.R.-I, modeled 
after the L-49 and based directly on Zeppelin theory and experience. 
The Army purchased from Italy the semi-rigid "Roma." Shortly 
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before the R.-38 (known to the U. S. Navy as the Z.R.-2) was 
turned over to us, and shortly after the "Roma" actually was de- 
livered, both ships were destroyed with heavy loss of life. These 
distressii^ accidents would seem to have been mortal blows to the 
development of lighter-than-air craft. To the contrary they pro- 
vided the stimulus necessary to a public appreciation of our back- 
wardness in this branch of the art and the imperative wisdom of a 
policy of learning through actual experience and not by adaptation. 

Airship Activity in U. S. 

Airship interest in the United States, after the Armistice, crystal- 
lized into four activities — the continued experimental and construc- 
tion work, on behalf of the Government, by the Airship Manufac- 
turing Company of America and the Goodyear Tire and Rubber 
Company, the designation of Harry Vissering as American repre- 
sentative of Luftschiffbau-Zeppelin, and the formation of the Ameri- 
can Investigation Corporation and Genera] Air Service, by a group 
of American capitalists and engineers. The latter two corporations 
have taken over the world-rights to all the patents, engineering data, 
research data and good will of the Schuette-Lanz Airship Company 
of Germany. 

The Zeppeun Development 

To Mr. Visserii^, American representative of Luftschiffbau- 
Zeppelin, the editors of the Aircraft Year Book are indebted for the 
following : 

Rather early in his life. Count Zeppelin, born 1838 at Constance, 
Germany, fell upon thinkit^ about the problem of the dirigible air- 
ship. It may be left open whether he received his decisive impres- 
sions in the American Civil War, in which he took part as a volunteer 
and had the chance of making a captive balloon ascent, or in the 
Franco-Gennan War, while watching the numerous free-balloons 
leaving Paris during the siege. In fact, already in 1873 he had 
designed a large rigid airship, subdivided into single compartments 
and emfJiasized the importance of such aircraft for long-distance 
transportation and the civilization of mankind. In 18S7 he sub- 
mitted a memorandum to the king of Wurttemburg, in which he 
explained in full detail the requirements for a really successful air- 
ship and stated that for all reasons such ships ought to be large and 
of rigid construction. In 1894 Zeppelin completed with the assis- 
tance of the engineer Kober his first design, which in the essential 
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parts is entirely simitar to the modem rigid airship. He submitted 
them to a specially appointed committee of the most famous German 
scientific authorities, but was greatly disappointed by the committee 
deciding that it could not recommend the practical execution of the 
project, although no essential faults could be proven with the design. 

In spite o{ such and considerable other diflficulties, Count Zeppelin 
persisted and succeeded in getting the money, which enabled him 
together with his own resources to build his first ship during 189S- 
1899. 

The ultimate success of Count ZeKwlin in securing the lacking 
money was instigated and greatly aided by an appeal to the financial 
public made in 1898 by the German Society of Mechanical Ei^neers, 
which after a thorough investigation of the Count's designs by an- 
other committee of engineering authorities came to strot^ly recom- 
mend his project for financial support to the industrial and capitalist 
drclea. 

FiKST Zeppeun Expekiment 

The first Zeppelin experiment took place on the 2nd of July, 1900, 
and together with two (^er flights, although hampered by all kinds 
of bad luck, was a complete technical success. The ship with only 
32 h.p. attained a speed of 18 m.p.h. and demonstrated the possi- 
bility of a perfect navigability in the air and of easy and safe landing 
on tiie water or the solid ground. However, with these experiments 
carried through successfully, the available money was exhausted 
and it was for Count Zeppelin to start afresh the wearying campaign 
for the capital. Although he was indefatigable in trying to enlist 
new partisans for his ideas he did not succeed in the first foUowii^ 
years. 

Only in 1906 the second airship, which was to the greatest part 
built with the rest of the Count's own money, was ready for its first 
flight, which took place in January in rather unfavorable weather. 
The ship, due to engine failure, had to make an emergency landing 
and was soon afterward destroyed by a severe winter storm. But 
already in October of the same year the third ship made several 
splendid demonstrations which induced the Government to assist 
Count Zeppelin in the continuation of his work by erecting a new 
floating ^ed for him and promising further assistance, if certain 
demonstrations and tests — rather severe ones for the time, a 24- 
hours* flight among them — could be accom{dished with the existing 
airship. But the Count had now such unswerving faith in the ulti- 
mate success of his inventions that he took the chance of hopeless 
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bankruptcy and even constructed a fourth ship, with which to ful- 
fill the Government's conditions. 



Flight Arouses Enthusiasm 

During the winter 1907-08 the old shed together with the ship 
was badly damaged in a storm. But already in July, 1908, Count 
Zeppelin aroused enormous enthusiasm in German expert circles and 
among the international public in Switzerland by a 12-hour trip from 
Friedrichshafen through Switzerland over Luzem and Zurich, which 
was made without any trouble and gave him the perfect confidence 
as to the success of the 24 hours' flight. This was started on 4th 
of August and watched by the breathless sympathy of the whole 
German people ; the ship flew over the Rhine Valley to the predeter- 
mined turning point — Mayence — and back to the South. One of the 
two engines, which had given incessant trouble already on the first 
leg of the trip, went finally to pieces near Stut^rt, so that it became 
necessary to land, because it was evident that the ship had not left 
speed enough to reach its home base against the strong head wind, 
which had b^un blowing during the night. The ship stayed on a 
field near Echterdingen from early morning until afternoon and 
while everything was tried to get the damaged engine into working 
condition, the ship was totally destroyed by a sudden unexpected 
squall and everything seemed hopelessly lost. 

But already a few days afterwards it was clearly to be seen that 
the old Count had in fact definitely won his fight for the recognition 
of his invention. The actual accomplishments of this and other 
flights had created such an enormous enthusiasm everywhere in Ger- 
many in spite of the secondary accidents, that a general subscription, 
whid) was started by the Count's friends among the German people 
and assisted by inciting proclamations of the German press, resulted 
in a sum of more than 6,000,000 marks, which were unconditionally 
put at the disposal of Count Zeppelin. The Count established with 
this money the "Zeppelin Endowment for the Propagation of Air 
Navigation," the first enterprise of which was the financing of an 
airship-building plant, the "Luftschiffbau-Zeppelin" (Ze^wlin Air- 
ship-Building Company, Ltd.) at Friedrichshafen, The steady 
development, which began from now on, was carried out under the 
personal supervision of the old Count Zeppelin by this building com- 
pany for the engineering sides of the problem, while the "Deutsche 
Luftschiffahrts-Aktien-Gesellschaft" (German-Airship- Navigation 
Company) was responsible for the progress of the airship operating 
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Establish Comuercial Sekvice 

The next years of the Zeppelin-development are characterized by 
tiie establishment of a commercial airship service by the already 
mentioned German-Airship-Navigation Co., the "Delag," which made 
it possible to collect the experience in the operation and construction 
of ships, indispensable for the purpose of rapid progress and method- 
ical improvements. Some accomplishments of the Count before the 
beginning of this period (in the year 1909) are, however, worth men- 
tioning. The first is a successful trip to Munich, during which land- 
ing and mooring for a night's length in a 40 m.p.h. gale occurred ; the 
other an endurance test, which resulted in a 38 hour non-stop flight, 
an astonishii^ performance, considering the time; and the third, a 
successful flight to Berlin and back, the longest ncm-stop part of 
which was 27 hours and during which the ship had to be moored for 
3 days in the open field in a storm blowing 45 miles per hour. 

The initial experiences of the commercial company, the "Delag," 
were rather annoying, although not discouraging, the first "Delag- 
Airship," called the "Deutschland," being destroyed in 1910, a few 
weeks after having left the building plant, and the second ship of the 
same name after a short period of successful operation being so 
badly damaged in 191 1 while being taken out from the shed that it 
had to be entirely dismantled. But as both cases were clearly recog- 
nized as not proving anything against the airships, activities were 
eagerly continued and in summer and autumn 191 1 the passenger- 
airship "Schwaben" firmly established the commercial airsWp naviga- 
tion in Germany by an iminterrupted series of more than 140 suc- 
cessful trips throughout the whole territory of Germany. This was 
the first ship to be equipped with Maybach-Motors, which propelled 
it with a speed of 43.5 m.p.h,, a remarkable accomplishment consid- 
ering the time. 

The commercial service received in the following two years 
before the war three further ships, the "Victoria-Luise," "Hann^' 
and the "Sachsen," which altogether performed a total of i6co suc- 
cessful trips of a total duration of 3,200 hours, in which 35,000 pas- 
sengers were carried over a distance of nearly 110,000 miles, i. e., 
more than four times around the equator without the slightest acci- 
dent to any passenger. 

Gexuah Army and Navy Airships 

The German army had before the war altogether 8 Zeppelin air- 
ships, which were of a very similar type to the commercial ships. 
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Their principal characteristics were: length 485 ft., diameter 48.5 
ft, cubic capacity 66o,cxx> cubic feet, useful load about 8 tons and 
speed about 47 m.p.h. per second with 3 Maybach motors of 180 h.p. 
each. 

The German Navy ordered its first ship of approximately the 
same design in winter 1912, which in autumn 1913, after very satis- 
factory service, was caught in an exceptionally violent atmospheric 
disturbance in the bight of Heligoland and was lost with the greatest 
part of the crew. The second navy Zeppelin, the "L.-2," completed 
in 1913, had a cubic capacity of 950,000 cubic ft. with a diameter of 
53.5 ft., and a useful load of ti tons and a speed of 47 m.p.h. This 
was the first ship to incorporate the interior keel-structure, a novel 
design, which was afterwards universally adopted. Unfortunately 
the ventilation system of this ship was not sufficiently adapted to the 
new arrangement, so that hydrogen gas could enter the engine cars, 
which caused the burning up of the ship on one of its first Sights 
with the total loss of the crew. In spring 1914 the tlurd navy Zep- 
pelin, the "L-3," was ready. It had a capacity of 790^)00 cubic feet, 
a length of 510 ft., diameter of 48.5 ft., useful load of 9 tons and a 
speed of 45 m.p.h. It was the only navy airship existing at the start 
of the war. 

With the 25 Zeppelins constructed before the war, the funda- 
mentals of the rigid construction had reached a stage of relative 
perfection and the Zeppelin war development, which is represented 
in 90 Zeppelins built within four years, is characterized by a steady 
increase in the size of the ships on one side and on the other side by 
incessant improvements and refinements in detail. 

The first dozen of war-time ships resembled rather closely the 
prewar-design with the exception of slight modifications in size and 
in the rudder arrangement. They were followed by 3 ships of an 
intermediate type, which had a capacity of 880,000 cubic ft., a length 
of 525 ft, a diameter of 52.5 and a speed of 51.5 m.p.h. with 3 
motors of 210 h.p. The principal chaise consisted in the definite 
adoption of the interior keel, which for the first time had already 
been executed in the Navy Zeppelin L-2, and furthermore for one of 
the engines the direct drive to the propeller was used, although this 
made impossible the hitherto well-tried practice of using the pro- 
pellers, while manceuvering on the ground. In April, 1915, a new 
type came out, which had a capacity of 1,130,000 cubic ft, a length 
of 536 ft., diameter of 61 ft., a useful load of 14 toas, and a speed 
of 58 m.p.h. and of which altogether 22 ships were built. An inter- 
mediate series of 12 similar ships was constructed during winter 
1915-16, which had a capacity of 1,270,000 cubic ft., a length of 
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586 ft and a useful load of 17 tons with the same speed. In May, 
1916, the first ship of the real Zeppelin war type was ready for 
flight. It had at first a cubic capacity of 1,950,000 cubic ft.; a length 
of 646 ft., diameter of 75.5 ft., useful load of 29 tons and a speed of 
63.5 m.p.h. with 6 motors of 240 h.p. each. Seventeen ships of this 
type were constructed for the Navy and Army in 1916 and the first 
month of 1917, during which period considerable constructional im- 
provement was steadily going on and which resulted in a better use- 
ful load of 32.5 tons. In spring 1917 the next move was made. By 
methodically lightening the whole constructional system basing on 
the available actual experience data of more than 50 ships and by a 
modification of the en^ne arrangement together with numerous 
minor changes a materially improved type was accomplished. The 
capacity was at the same time slightly increased to 2,000,000 cubic 
feet, the resulting performances were a useful load of 37 tons to 39 
tons, and a speed of 65 to 72.5 m.p.h. with only 5 Maybach motors 
of an improved supercompressed type. Altogether 21 ships of this 
type were built from summer 1917 to summer 1918. At this time 
the next type was ready which had a total length of 695 ft., a diam- 
eter of 78.5 ft., capacity of 2,200,000 cubic ft, useful load of 43 tons, 
which was more than 60% of the total lift. The speed was 81.5 
m.p.h. with 7 Maybach motors. Only two ships of this type were 
built, the Navy Zeppelin L-70 and L-71. The following and last 
war type of Zeppelins, which was to attain still higher altitudes of 
much more than 20,000 ft., had a maximum length of 745 ft., a 
capacity of 2400,000 cubic ft., useful load of 51. i tons and a speed 
of 75 m.p.h. with only 6 motors. It is represented by L-72, after- 
wards delivered to France, and the L-71, which was subsequently 
changed to the later model. 

Famous Flight to Africa 

One special type, the 1^59. was constructed in autumn 1917 for a 
flight from Jamboli, Bulgaria, to German East Africa. It had a 
capacity of 2,400,000 cubic feet, a useful load of 52 tons and a speed 
of 65 m.p.h. with 5 motors. The first ship for ^is special mission, 
the L-57 having been caught in a violent storm, which made impos- 
sible its entering the shed and having been purposely set afire, to 
prevent promulgation of the secret, another one, the L-S9, was rap- 
idly constructed, which performed in November, 1917, its famous 
flight to Africa and back, which, with its 4500 miles in 96 hours 
without the slightest trouble of any kind, is still an unbeaten world's 
record. 
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After the war in 1919 the Zeppelin conqiany have constructed 
for well known reasons only two more ships, the small experi- 
mental passenger-airships "Bodensee" and "Nordstem," which 
maintained a successftd commercial service between Berlin and Swit- 
zerland, until this also was sto[^)ed by the allied powers. These 
ships had a volume of only 700,000 cubic ft. and 800,000 cubic feet 
re^>ectively, but twice the useful load and twice the speed than the 
prewar conunercial ships of the same cubic content. Their length 
was 395 ft. and 430 ft respectively, diameter 61.5 ft, useful load 
1 1 tons and speed 80 m.p.h. 

Altogether the Zeppelin Corporation has constructed from 1900 
to 1919, 115 rigid airships, 3 of which were experimental, 9 commer- 
cial, 40 Army and 63 Navy airships. 

Like the rest of the German aircraft industry, the firms engaged 
in r^d airship constructions have been crippled by Ae terms of the 
Versailles Treaty and the following interpretations by the Allies. 

The Zeppelin Firm was forced to deliver the two small commer- 
cial air^ips, the "Bodensee" and the "Nordstem," which they had 
built and successfully operated during 1919 to France and Italy, 
after having been compelled to stop this service tc^ether with all 
construction work during 1920 and 1921. However, they have man- 
aged to keep their staff well together and are known to be in serious 
negotiations with powerful commercial groups in various countries. 
Their latest move is an arrangement now being almost completed 
between Spanish commercial interests and the Zeppelin Company to 
establish an airship service between Spain and the Argentine. They 
will have ample work for the next year considering the order of the 
German Government for a modem 70,000 cubic meter commercial 
ship to be constructed for the U. S. Government with the special 
permission of the Allies, besides the construction of a small modem 
spedal experimental and training ship, which has been started on 
May 5, 1922, the restrictions of the Allied "peace" terms being partly 
removed from this date on. 

American Investigation Corporation 

Credit for interesting American capital in commercial airships 
goes to Fred S. Hardesty and Edward Schildhauer, consulting 
engineers of Washington, D. C, who brought Dr. Johann Schuette 
to this country, and, who with Snowden H. Fahnestock, New York 
banker, enlisted the co-operation of some of the nation's foremost 
financial and industrial men in forming, first, the American Investi- 
gation Corporation, and, later, the General Air Service. The Ameri- 
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can Investigarion Corporation is capitalized for 5000 shares, no i>ar 
valae, under the laws of the State of Maryland, General Air Service 
is incorporated under the laws of the State of Maryland with stock 
of no par value. 

The following are the directors and officers of the American 
Investigation Corporation : S. Reading Bertron, Benedict Crowell, 
William M. Clark, Snowden A. Fahnestock, William B. Joyce, Gen- 
eral W, L, Kenly, Samuel McRobcrts, Franklin Remington, Franklin 
D. Roosevelt, Colonel William Thaw. Officers: President, Mr. 
Fahnestock ; Vice-Presidents, Francis T. Homer and Mr. Roosevelt ; 
Secretary, Alvin Devereux ; Treasurer, John F. O'Mcara. 

The American Investigation Corporation is proceeding on com- 
prehensive yet conservative lines. Among those who have subscribed 
to this significant preliminary endeavor arc ; From New York : S. 
Reading Bertron, Berton, Griscom & Co., Inc. ; Edward H. Clark, 
President, Homestake Mining Co.; Lewis L, Dunham, President, 
Equitable Building Co. ; Snowden A. Fahnestock, President, Ameri- 
can Investigation Corp. ; David M. Goodrich, Goodrich, Lockhart & 
Co. ; William B, Joyce, President, National Surety Co. ; J. K Love- 
joy, Vice-President, General Electric Co, ; Samuel McRoberts, Pres- 
ident, Metropolitan Trust Co. ; Rudolf Pagenstecher, Director, Inter- 
national Paper Co. ; Theodore Pratt ; Franklin Remington, President, 
Foundation Co. ; Franklin D. Roosevelt, Attorney, ex-Ass't Sec. of 
the Navy ; R. T. Wilson & Co., Bankers ; O. D. Young, Chairman, 
Radio Corporation of America. From Pittsbui^h : Taylor Allderice, 
Vice-President, National Tube Co.; Geo. W. Crawford, President, 
Ohio Fuel Supply Co. ; Arthur V. Davis, President, Aluminum Co. of 
America; E, M, Herr, President, Westinghouse Electric & Mfg. Co.; 
W. H. R. Hilliard, Banker; James H. Lockhart, Vice-President, 
Lockhart Iron & Steel Co. ; J. R. McCune, President, Union National 
Bank; H. C. McEldowney, President, Union Trust Co. ; R. B. Mel- 
Ion, President, Mellon National Bank ; W. L. Mellon, President, 
Gulf Oil Co. ; E. W. Mudge, President, Edmund W. Mudge Steel 
Co.; Wilson A. Shaw, Chairman of Board, Bank of Pittsburgh; 
Benjamin Thaw, Retired banker. From Chicago: John D. Black, 
Attorney, Winston, Strawn & Shaw ; A. L. Drum, Consulting Engi- 
neer; Marshall Field, Marshall Field, Grove, Ward & Co.; C. Bal 
Lihme, President, Lihme Zinc Co.; Hampden Winston, Real Estate; 
Philip N. Wrigley, Vice-President, Wrigley & Co, From Washing- 
ton: Ira E. Bennett, Editor, "The Washington Post"; Lieut CoL 
C. de F. Chandler, ex-Chief Balloon Section, U. S. Army, A. E. F.; 
Lieut Col. Clarence C. Culver, U. S. Army ; Fred S. Hardesty, 
Consulting En^eer; William E. Richardson, Attorney; Edward 
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Schtldhauer, G>nsulting Engineer. Frcwn Oeveland: Chester C. 
Bolton, Banker ; Charles T. Bro(As, Attorney ; Benedict Crowell, ex- 
Ass't Secretary of War; L, C. Hanna, Jr., M. A. Hanna Company; 
John A. Penton, President, Penton Publishing Co, ; Andrew Squire, 
Attorney. From Philadelphia: Robert K. Cassatt, Cassatt & Co., 
Bankers; Samuel F. Houston, Real Estate Trust Building. From 
Paris, France: Laurence V, Benet, President, Hotchkiss Company, 
From Seattle, Wash. : W, E. Boeing, President, Boeing Airplane Co. 
From Erie, Pa. : Otto Hitchcock, Hays Company ; John R. McDon- 
ald, President, First National Bank. From Birmingham, Ala.: 
Crawford Johnson, President, Coca Cola Bottling Co. From Ponca 
City, Okla.: E. W. Marland. President, Marland Oil Co.; General 
W. L. Kenly, Marland Oil Co. From Houston, Texas: John H. 
Kirby, President, Kirby Lumber Company. From Bloomington, 
111. : Lewis G. Stevenson, Vice-President, McLean County Coal Co. 



Schuette-Lanz Development 

The first Schuette-Lanz airship, the S.L.-I, made its initial flight 
Oct, 17, 1911. For more than two years she was in regular serv- 
ice, making 65 flights, covering 6827 miles, and carrying 3304 pas- 
sengers. Following S.L.-I, twenty-one other Schuette-Lanz airships 
were built, all for the use of the German imperial forces during the 
war. These Schuette-Lanz ships contained extraordinary develop- 
ments which have become the characteristics of all rigid airships 
throughout the world, according to Mr. Schildhauer, consulting engi- 
neer for the American Investigation Corporation. These funda- 
mental characteristics were built into the first two ships of the type 
and are : streamline form ; suspended cars and power eggs, side-hung 
cars, direct drive propeller, reversible propeller, plane surface 
stabilizers, plane surface rudders and elevators, inside walks, central 
stiffening cable, gas shafts between gas bags, electrical telephone and 
telegraph signals for engine room and navigating room controls, 
complete electrical equipment including electric power station. It is 
this latter type of airship containing these fundamental characteris- 
tics the patents for which and the engineering data covering all com- 
putations for construction and operation of which the American 
Investigation Corporation purcliased. 

According to Mr. Schildhauer, the design and construction of 
commercial rigid airships for present-day trafHc depends, of course, 
upon the sum total of previous experience in designing and construct- 
ing ships for previous commercial, military and naval use, military 
ships having been designed on a basis of every ounce of useful load 
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being given over to armament and fuel, for long-distance radius of 
action necessarily confined to the framework of such ships to the 
very least possible, even to the extent of taking some risk, which risk 
will be precluded in the design and construction of commercial ships. 
Old types of frame-work of wood and flat duraluminum are now 
replaced by duraluminum tube construction which gives for greater 
rigidity for the same weight and size of member, and permits of 
intermediate bracii^ practically impossible with thin flat shapes. 
Design, of course, embraces passenger quarters and freight and 
express handling rooms, which were not necessary on military craft. 
These quarters are luxurious, attached to the frame of the ship, 
making for rigidity and stability, and are so arranged that noise, 
fumes and discomforts of any kind are impossible. Sanitary 
arrangements are perfect, dining service is adequate, and lounging 
and smoking rooms assure comfort during daytime while luxurious 
sleeping quarters insure restful night travel. 

Types of Airships to Be Used 

On various routes the requirements will, of necessity, call for 
ships of varying size and capacity. On a route such as that from 
New York to Chicago, the ships of General Air Service will be of 
about 3,350,000 cubic feet capacity, contained in 20 or more bal- 
loonets. This will make a ship 750 feet long and 97 feet in diam- 
eter, constructed of cold-riveted tubes. Such a ship would have 10 
standard 300 h.p. engines and the net carrying capacity utilizing 
helium as the lifting gas will be sufficient to transport between New 
York and Chicago 100 passengers and baggage and 60,000 lbs. 
freight. Ships for transoceanic service would necessarily require an 
increase in size to 5,000,000 and 7,000,000 cubic feet. This would 
be necessary in order to carry greater paying loads and increase fuel 
capacity for cross-ocean flights. Designs now completed for the type 
of ship that General Air Service will put into commission for trans- 
Atlantic service will be ships 900 feet long, 114 feet in diameter with 
a gas capacity of 5,297,490 cubic feet and a passenger capacity of 
100, while ships for South American traffic will be 977 feet long, 
126 feet in diameter with a gas capacity of 7,240,600 cubic feet, to 
accommodate 100 passengers. The horse-power of the Atlantic 
cruiser will be 3900, and of the South American ship, 5400. The 
cruising speeds of all ships of this company will be 75 m.p.h. witii a 
maximum speed of lOo m.p.b. 

Plans for the immediate future are the completion of the organ- 
■>n of General Air Service, the organization of a company to 
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build the airships — General Air Service being an operating company 
only — the acquirement and building of terminal facilities along the 
selected route, the building of three ships in order to have a ten^hour 
service every day, each way, between New York and Chicago, and 
the establishment of research and experimental laboratories for per- 
fecting the apparatus to handle belium gas and the production of 
new ^oys for metal parts, and the general perfection of all con- 
struction and operating equipment which shall add to the safety, 
reliability and length of service of the rigid airships of the company. 
Full cooperation will be maintained with all Government depart- 
ments interested or having to do with aeronautical matters. 
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APPENDIX 

COMMERCIAL SECTION 

AERONAUTICAL CHAMBER OF COMMERCE OF 

AMERICA, INC. 

SOI Fifth Ave., New York, N. Y. 



Governors 



Samuel S, Bradley 
B. E. Bnahnell 
Giarlej H, Colvin 
Sherman M. Fairchild 
John U. Larsen 



C C Witmer 



Grover C, Loening 
Charles F. Redden 
P. B. Rentschler 
Frank H. Russell 
Lawreoce Sperry 



Officers 

President Grover C. Loening 

First Vice-President Charles F. Redden 

Second Vice-President C. C. Witmer 

Treasurer B. E. Bushnell 

Secretary and General Manager S. S. Bradley 

Ass't Secretary and Ass't Treasurer Luther K. Bell 

Special Representative Howard L. Mingos 

Members 



Orville Wright, Dayton, Ohia 
Glenn H. Curtiss, Garden City, N. Y. 

Manufacturing and Engineering 
Airship Manufacturing Company of America, Hammondsport, '. 
Aeromarinc Plane & Motor Company, Keyport, N. J. 
A. & D. R. Black, Garden City, N. Y. 
Vincent J. Bumelli, Amityville, N. Y. 
Cox-KIemin Aircraft Corp., College Pomt, N. Y. 
Curtiss Aeroplane & Motor Corp., Garden City, N. Y. 
Dayton Wright Company, Dayton, Ohio. 
The Douglas Company, Los Angeles, Cat 
G. Elias & Bro., Inc., Bufialo, N. Y. 

i6i 
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G&Uaadet Aircraft Corp., Eart Greenwich, R, I. 
Goodyear Tire & Rubber Co., Akron, Ohia 
J. L. Aircraft Corp., New York City. 

E. M. Lajrd Company, Wichita, Kansas. 
Lewis & Vought Corp., Long Island City, N. Y. 
Lawrance Aero-Engine Corp., New York City. 

L. W. F, Engineering Company, College Point, N. Y. 
Loening Aeronautical Engineering Corp., New YoHe City. 
Lcngren Aircraft Corp., Topeka, Kansas. 
Lnftschiffbau-Zeppelb (Harry Vissering), Chicago, III, 
Uanufacturers Aircraft Association, Inc., New York City, 
Ordnance Engineering Corp., Baldwin, N. Y. 
Packard Motor Car Company, Detroit, Mich. 
Lawrence Sperry Aircraft Corp., Farmingdale, N. Y. 
Stout Engineering Laboratories, Detroit, Mich. 
Thomas-Uorse Aircraft Corp., Ithaca, N. Y. 
Wright Aeronautical Corp., Paterson, N. J. 

Operatort attd Dutrihutors 

Aeroroarine Airways, Inc., New York, Key West and Havana. 

American Aircraft, Baltimore, Md. 

American Investigation Corp., New York City. 

C. E. Cheney Aero Co., Greene, Iowa. 

S. C Coon (CuTiiss Aircraft Corp.). Dallas, Texas. 

Harry Depew Copland, Cambridge 38, Mass. 

Curtiss Aeroplane Export Corp., New York, Buenos Aires, Sao Paoloi 

Cnrtiss Eastern Airplane Co., Philadelphia. Pa. 
Cnrtiss Metn^mlitan Airplane Co., New York City. 
Cnrtiss Northwest Airplane Co., Minneapolis, Minn. 
Diggins Aviation Co., Chicago, III. 
Easter Airways, Inc., Baltimore, Md. 

F. W. Farris, Stockton. Cal. 

General Air Service, Washington, D. C, 

Hnff Daland Aero Corp., Kansas City. Mo. 

JtAtaaaa Airplane & Supply Co., Dayton. Ohio. 

Temple N. Joyce, (Morane-Saulnier). Baltimore, Md. 

W. Wallace Kellett (Farman), Philadelphia, Pa. 

H. L. Lambert (Lamberton), Ellenboro, W. Va. 

Robert W. Uwell, Elyria, Ohio. 

R. B. C Noorduyn (Fokker), New York Gty. 

Robertson Aircraft Corp., St, Louis, Mo. 

Foster Russell Aviation Co., Spokane, Wash. 

Daisy Smith. Spokane, Wash. 

Southwest Airplane Co„ Tulsa, Okla. 

Marion Sterling, Waco, Texas. 

Jack Towberman, Eveleth. Minn. 

Triangle Airways, Inc., Chicago, IlL 

Eari T. Vance, Miles City, MonL 

John PertT Wood, Buffalo, N. Y. 

Walter T. Vantey. San Francisco, Od. 
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Accnsorits and SitpplUt 
American Bronze Corp., Berwyn, Pa. 
Ameriam Hammered Pijton Ring Co., Baltimore, Md. 
B. G. Corp, New York Gty. 
BijuT Motor Appliances Ok, Hobidcen, N. J. 
Brewster & Ca, Long Island Ci^, N, Y. 
Champion Ignition Co., Rint, Mich. 
Electric Storage Battery Co., Philadelphia, Pa. 
Eadicott Forging & Mfg. Co., Eadicott, N. Y, 
Pairchild Aerial Camera Corp., New York City. 
General Aluminum and Brass Mfg. Co., Detroit, Mich. 
Hamilton Aero Mfg. Co., Milwaukee, Wis. 
Stewart Hartshorn Co., New York Gty. 
Linde Air Products Co., New York Gty. 
Macwbyte Company, Kenosha, Wis. 
Ueisel Press Mfg. Co., Boston, Mass. 
New Jersey Veneer Co., Paterson, N, J. 
New York Bine Print Paper Co., New York Gty. 
Park Drop Forge Co., Geveland, Ohio. 
Pennsylvania Hardware and Paint Co., New York City. 
Perry-Austen Mfg. Co., Grasmere, Staten Island (P. O. Rosebank), N, Y. 
IHoneer Instrument Co., Brooklyn, N, Y. 
Radio Corporation of America, New York Gty. 
S. K. F. Industries, New York Gty. 
Simms Magneto Co., East Orange, N. J. 
Standard Oil Company (Indiana), Chicago, 111. 
Steel Products Co., Geveland, Ohio. 
Tide Water Oil Sales Corp., New York Gty. 
Valentine ft Co., New York City. 
Western Brass Mfg. Works, Chicago, III 

PitbUcations 
Ace (Garey W. Carr), Los Angeles, Cal. 
Aerial Age WeAly (G. Douglas Wardrop), New York Gty. 
American Machinist (Fred H. Colvin), New York Ci^. 
Army and Navy Journal (H. J. Reilly), New York Gty. 
Aviation and Aircraft Journal (L. D. Gardner), New York Gty. 
Cine-Mundial (A. J. Chalmers), New York City. 
Class Journal Company (David Beecroft), New York and Chicago. 
U. S. Air Service Magazine (Earl N. Findlcy), WashingtMi, D. C. 

Jnturance 
National Aircraft Underwriters Association, New York Gty. 

ExtcMttvet, Engineers, Dtsigntrt 

E. R. Armstrong (Dupont Engineering). Wilmington, Del. 

F. E. Baldwin, Wright Aeronautical Corp. 
Luther K. Bell, New York Gty. 

L, W. Bettiger, L. W. F. Engineering Co. . _ '. . 

R. R. Blythe (Johnson ft Higgins), New Yorte Gty. . 1. ,- 
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J. J. Boland. Aeromarine Plane A Motor Co. 

S. S. Bradley. New York Gty. 

George W. Browne, Ctutiia Aeroplane & Uotor Corp. 

H. A, Bmno, Aeromarine Plane & Motor Cot 

John R, Cantley, Wright Aeronautical Corp. 

Albert Champion, Champion Ignition Co. 

Roland Chilton, Aeromarine Plane & Motor Co. 

Virginhu £. Clark, Dayton Wright Co, 

Hem? M. Crane, New York City. 

Donald Douglas, The Douglas Co. 

Sherman BJ. Fairchild, Fairchild Aerial Camera Corp. 

A. J. Flachbar, L. W. F. Engineering Co. 

Albert H. Flint, U W, F. Engineering Co. 

Edson F. Gollaodet, Gallandet Aircraft Corp. 

W. L. Gilmore, Cnrtiss Engineering Corp. 

Clarence D, HanKom, East Orange, N. J. 

Fred S. Hardesty, General Air Serrice. 

J. I. Harimess, L. W. F. Engbecring Co. 

Beckwith Havens, Airship Mfg. Co. of America. 

Williani Henry, The Douglas Co. 

George H. Houston, New YoHc City. 

G. Snmner Ireland, Curtiss Eastern Airplane Co. 

C F. Kettering, General Motors Corp. 

C Roy Keys. Curtiss Aeroplane & Motor Corp. 

William Klein, San Francisco, Cat 

Alexander Klemin, Cox-Klemin Aircraft Corp. 

Herman T. Kraft Goodyear Tire & Rubber Co. 

Chas. L. Lawrance, Lawrance Aero-Engine Corp. 

Wm. B. Lebhen, Gallaudet Aircraft Corp. 

Albert P. Loening, Loening Aeronautical Engineering Corp. 

Grover C. Loening. Loening Aeronautical Engineering Corp. 

Hugh D. McKay, American Airways, Collie Pomt, N. ¥. 

Charles M. Manly, New York City. 

Hamilton Uaxwdl, Aerial Photography, New York City. 

George Mead, Wright Aeronautical Corp. 

F. L. MoTic, Tbonuu- Morse Aircraft Corp. 

Ladislas d'Orcy. New York Oty. 

C. G. Peterson, Wright Aer(»iantiatl Corp. 

Stephen H. Philbin, New York City. 

H. L. Pope, Wright Aeronautical Corp. 

Otto Praeger, New York City. 

J. F. Prince, Wright Aeronautical Corp. 

C F. Redden, Aeromarine Airways, Inc. 

F. B. Rentschler, Wright Aeronautical Cmii. 

Herman B. Ring, Lawrance Aero-Engine Corp. 

J. K. Robinson, Jr^ Gallaudet Aircraft Corp. 

John M. Rogers, Wright Aeronautical Corp. 

Frank H. Russell, Curtiss Aeroplane and Motor Corp^ 

Edward Schildhaner, General Air Service. 

R. W. Schroeder, Underwriters' Laboratories, Inc. Chicago, IlL 

L R. Setden, New York Testing Uboratories, New York aty. 

A. K Small, Underwriters' Laboratories, Inc. Chicago, III 
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Lawrence Sperry, Lawrence Sperry Aircraft Corp. 

Wm. B. Stout, Stout Engineering Laboratories. 

Joieph B. Strauss, Chicago, IIL 

H. E Talbott, Dayton Wright Company. 

J. P. Tarbox, Curtiss Engineering Corp. 

Robert G. Thach, New York City. 

Milton Tibbetts, Packard Motor Car Co. 

L M. Uppercu, Aeromarine Plane & Motor Company. 

Ralph H. Upson, New York City. 

Adrian Van Muffling, New York City. 

J. G. Vincent, Packard Motor Car Co. 

Harry Vissering (Luftschiffbau-Zeppelin), Chicago, III. 

Chance M. Vought, Lewis & Vought Corp. 

Prof. £. P. Warner, Massachusetts Institute of Technology, Cambridge, Mass, 

George S. Wheat, Wright Aeronautical Corp. 

C. L. Williams, Williams Bros. Aircraft Corp., San Francisco, Cat 

G. M. Williams, Dayton Wright Co. 

C. C. Witmer, Airship Mfg. Co. of America. 

W. W. Wyman, C. L. Maguirc Petroleum Co., Chicago, 111. 

W. C. Young, Goodyear Tire & Rubber Co. 

Paul Zimmermann, Aeromarine Plane & Motor Co. 



OBJECTS OF THE AERONAUTICAL CHAMBER OF COMMERCE 

OF AMERICA, AS SET FORTH IN THE ARTICLES 

OF INCORPORATION 

To foster, advance, promulgate, and promote trade and commerce, through- 
out the United States, its territories, possessions, and in foreign countries, in 
the interests of those persons, firms or corporations engaged in the business of 
manufacturing, buying, selling and dealing in aircraft, aircraft motors, and 
aircraft parts and accessories of every kind and nature. 

To reform any and all abuses which may arise relative thereto. 

To secure for its members and those persons, firms or corporations 
dealii^ with them, freedom from unjust or unlawful exactions of whatever 
description. 

To (Hifuse among its members accurate and reliable information as to 
the standing of its members and those persons, firms or corporations engaged 
in similar lines of business. 

To procure uniformity and certainty in the customs and usages of trade 
and commerce among its members and those persons, firms or corporations 
having a common trade, business or professional interest in all matters per- 
taining to aeronautics. 

To aid and assist in mapping out air roads and lanes; the location of 
landing fields, airdromes, hangars, or such other structures as may be neces- 
sary for the advancement of aeronautics. 

To advocate and promote in every lawful way the enactment of just and 
equitable laws, both national and state, pertaining to aeronautics. 

To settle, adjust and arbitrate any and all differences which may arise 
between its members, and persons, firms or corporations dealing with them. 

To promote a more enlarged and friendly intercourse between its members 
and persons, firms and corporations engaged in the business of, or dealing 
in aircraft, aircraft motors and urcraft parts and accessories. 
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To acquire by grant, gift, purchase, devise, bequest, and to hold and dispose 
of, such property or assets as the purposes of Uie corporation sliall require, 
subject to such restrictions as may be prescribed by law, and 

Generally to do every act and thing which may be necessary and proper 
for the advancement of the aeronautical art and industry and the accomplish- 
ment of the (Ejects and purposes hereint>efore set forth; provided, however, 
that nothing herein contained shall authorize this corporation to engage in 
any business for pecnniary profiL 



MANUFACTURERS AIRCRAFT ASSOCIATION. INC. 
501 Fifth Ave., New York, N. Y. 
Membership 
Aeromarine Plane & Motor Co., Keyport, N. J. 
Boeing Airplane Company, Seattle, Wash. 
Burgess Company, Marblehead, Mass. 

Cnrtiss Aeroplane & Motor Corp., Garden City, L, I., N. Y. 
Cnrtiss Engineering Corp., Garden City, L. I., N. Y. 
Dayton Wiight Cc»npany, Dayton, Ohio. 
Fisher Body Corp., Detroit. Mich. 
GalUudet Aircraft Corp., East Greenwich, R. I. 
L. W. F. Engineering Co., Coll<«c P<»nt. L. I., N. Y. 
I.cwis ft Voogfat Corporation, Long Island City, N. Y. 
Glenn L. Martin Company, Qeveland, Ohia 
Padcard Motor Car Company, Detroit, Mich. 
Sturtevant Aeroplane Co., Fanningham, Mass. 
Thomas-Morse Aircraft Corp., Ithaca, N. Y. 
West Virginia Aircraft Co., Wheeling, W. Va. 
Wright Aeronautical Corp., Paterson, N. J. 

Trustees 

Dr. Joseph S. Ames, National Advisory Committee for Aeronautics and 

member of faculty, Johns Hopkins University. 
George H. Houston, New York, 
Albert H. Flint, New York. 

Directors 

J. K. Robinson, Jr. I. M. Uppercu 

F. B. Rentschler A. M. Flint 

F. H. Russell F. L. Morse 

G. M. Williams Glenn L. Martin 

Col. J. G. Vincent 

Officers 

President J. K. Robinson, Jr. 

Vice-President G. M.Williams 

Secretary F.H. Russell 

Treasurer J. B. Rentschler 

General Manager and Ass't Treasurer S. S. Bradley 
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Marshal Foch at American L«gion Flying Meet. Kansas City, Oct. 31-N01 

1, 2. Beioiv — An episode in the air mail — Landing 01 . ■ ■ .. 

Rockies. 
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Loening "Flying Vaclit" takiiiR off. P,-ln-..-~-Atria\ view of Muscle Shoals. 
Ala., power project, — Photo, Wide World. 
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U. S. AIR SERVICE, WAR DEPARTMENT 
Munitions Building, Washington, D. C. 

Organization 

Under the reorganization of the Office of the Chief of Air Service, ap' 
proved by General Patrick on Dec. i. 1921, five divisions in the Arniy Air 
Service are provided: Personnel; Information; Training and War Plans; 
Supply, and Engineering. The OfiEce of the Chief includes the Assistant Chief 
of Air Service and the Eocecutive Ofhce. Subordinate to the Executive Office 
stre the Finance and Medical Sections, the L^al Advisor and the Director of 
Aircraft Production (Spruce Production Corporation). The orders and files 
section is under the immediate supervision of the Chief Gerk. The Personnel 
Division is composed of three sections — Officers, Enlisted and Civilian. The 
Information Division comprises the Library Section, Special Section and 
Reproduction Section. Five sections comprise the Training and War Plans 
IMvision: Schools; Tactical Units; Reserve Officers Training Corps; National 
Guard, and Officers Reserve ; War Plans Section and Airways Section. The 
Supply Division embraces Property Requirements; Procurement; and Ma- 
terial, Disposal and Salvage. The Engineering Division, located at McCook 
Field, Dayton, Ohio, a technical representative of which is on duty in Wash- 
ington, is composed of the Plannii^. Technical, Factory, Flying, Procurement, 
Supply, Patents and Military Sections. 

Officers on Duty in Washington 
OMce of Ike ChUf 

Mai. Gen. Mason M. Patrick Chief. Air Service. 

•Brig. Gen. William E. Mitchell Asst. Chief, Air Service. 

•Mai. Waller H. Frank Executive. 

•Mai. Herbert R. Harmon Asst. Executive. 

Maj. (JAG) Elia C. Johnson Legal Advisor. 

Personnel Division Finance Section and Budget OKcer 

Maj- Rush B. Lincoln. 'Maj. (jcnner Y, Chistim. 

*Maj. John W. Simons, Jr. Capt. William F. Volandt 

Information Division Medical Section 

•Maj. Horace M. Hickam. Col. (MC) Albert R Truby. 

•Capt David S. Seaton. Maj. (MC) Benjamin B. Warner. 

Capt. Edgar P. Sorenson. Capt (MC) Wm. J. Freeboum, 
•mot. 
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and Ariioiu; headquarters. Ft Sam Honston, San Antonio, Texas. Air 
Service Officer, *Maj. Frank D. Lackland. 

tfinlh Corps Area — Includes Washington, Oregon, Idaho, Montana, 
Wyoming, Utah, Nevada and Califomia; headquarters Presidio, San Fran- 
cisco, Cal. Air Service Officer, *Mai. Henry H. Araoid. 

Hawaiian Department — Includes Hawaiian Islands and dependencies; head- 
quarters, Honolulu, Hawaii. Air Service Officer, *Maj. John F. Currj. 

Philippine Department — Includes all of Philippine archipelago and troops 
in China; headquarters, Manila, Philippine Islands. Air Service Officer, 
*Maj. Byron Q. Jones. 

Panama ComoI Department — Includes entire Csnal Zone; headquarters. 
Quarry Heights, Balboa Heights, Canal Zone. Air Service Officer, *Maj. 
Raycroft Walsh. 



Name P. O. Addreu Activity 

Akron, O c/o Goodyear Tire & District Office. 

Rubber Co. Balloon Production and 

Inspection Procure- 
ment Division, 

Americus Air Intennediate Americns, Ga. Supply Depot 

Depot (Souther Field) 

Buffalo, N. Y 2050 Elmwood Ave District Office, Material 

Disposal & Salvage Div. 
Curtiss Ebnwood Air Re- 2050 Elmwood Ave., Reserve DepoL 
serve Depot Buffalo, N. Y. 

Carlstroni Field Arcadia, Fla Pilots School. 

Chanute Field Santoul, 111 A. S. Mechanics School. 

Fairfield Air Intermediate Fairfield, O Supply Depot 

Depot (ft Wilbur Wright Stockkeepers School 

Field) 

tLangley Field Hampton, Va. Field Officers' School U. 

S. Army School Aerial 
Photography Airship 
School. 

Little Rock Air Intermedi- Little Rock, Ark. Supply Depot 

ate Depot 
Long Island Air Reserve U. S. Aeronautical En- Aer. Engine Plant, Dis< 
Depot ginc Plant, L.I.C trict Office, Procure- 

ment Division. 

McCook Field Dayton. O Engineering Div, A. S. 

E^igineering ScbooL 

M id dletown Air Intermedi- Middletown, Pa. Supply Depot 

ate Depot 

Montgomery Air Inlerme- Montgomery, Ata. Repair Depot 

diate Depot 
New York, N. Y Starr & Borden Aves., District Office Procure- 
Long Island Gty, L. I. ment Div. 

•Pilot. 

t S« IctiTititl under jnritdiction o( Corp* Arcs or Deputmi 
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Namt P. 0. Addrest Activity 

Portland, Oregon Post Couch Building U. S. Spruce Producti<Mi 

Field (See Ft. Sill) Corp. 

Richmoml Air Intermediate Richmond, Va. Supply Depot 

Depot 

Rockwell Air Intermediate Rockwell Field Supply and Repair DepoL 

Depot Coronado, Cal. Border Patrol & Base 

Border OperattcHis of 
War Dept, tFlying 
Field. 

Ross Field Arcadia, Cal Balloon School. 

San Antonio Air Intermedi- San Antonio, Tex Supply Depot 

ate Depot Aviation Repair Depot. 



Bliss, Ft, Tex. El Paso, Tex Border PattoL 

♦Boiling Field Anacostia, D. C tFlying Field. 

Brooks Field San Antonio, Tex. Airship Training, 

Chapman Field Miami, Fla. Temp. Stor. Depot 

Claiic Field Camp Stotsenburg, Aerial Coast Defense. 

Pampanga, P. I. 
Crtssy Field Presidio of San Fran- 
cisco, Cal. 

Dorr Field Arcadia, Fla. Temp. Stor. Depot 

Ellington Field Houston, Tex Flying Field. 

France Field Panama, C. 2. Aerial Coast Defense. 

Houston, Tex Camp Logan, Tex Temp. Stor. Depot 

Kamehameha, Ft Honolulu, Hawaii Balloon Field. 

KeUy Field KeUy Field, Tex. Hdqrs. ist Wing Flying 

Field, Base Border Op- 
erations of Sth Corps 

Kindley Field Ft. Mills, Corregidor Aerial Coast Defense, 

Island, P. I. 

ILangtey Field Hampton, Va Hdqrs. Aerial Coast De- 
fense Flying Field. 

Lee Hall, Va. Lee Hall, Va. Aerial Coast Defense. 

SLove Field Hawes, Tex Temp. Stor. Depot. 

LukeField Ford's Island, Peari Aerial Coast Defense. 

Harbor, Oahu, H. T. 

March Field Riverside, Cal. 

Mather Field Mills, Cal Flying Reld. 

Mitchel Field Garden City, L. I., N. Y.Hdqrs. for A. S. Activi- 
ties on Long Island, 
Medical Research La- 
boratory, Flight Sur- 
geon's School 



•Correspon 



IDcnutc* itttioM AMt mn uuchve. Br "laMtiie StU 
Ick the tanctian Indkattd is not In icbve opeiUipo. 
t Sea, utintui ■"■der )Bfi*dietioD of the Ctai^ ol Air & 
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Namt P. O, Address Activilf 

MorriMD, Va. Morrison, Va. Temp. Stor. Depot 

*Otnaha, Fort Omaha, Nebr. 

Parte Field Millington, Tenn Temp. Stor. Depot 

Philippines Manila, P. I Aerial Coast Defense. 

•Rich Field Waco, Tex Temp. Stor. Depot 

Riley, Fort Ft Riley, Kans Cavalry School 

Ross Field Arcadia, Cal Ballooa SchooL 

Ruger, Fort Honoluln, Hawaii Balloon SchooL 

Selfridge Field Mt. Oemcns, Mich Temp. Stor. Depot 

Scott Field Belleville, IIL Temp. Stor. D^wt 

Airship Operating Sta- 
tion. 



Aberdeen Proving Ground, .Aberdeen Proving 

Ground, Md. Ordnance Proving 

Ground, 

Godman Field Camp Knox, Ky. Artillery Firing Center. 

Langin Field Moundsville, W, Va. ...-Intermediate Ldg. Field. 

Pope Field Fayetteville, N. C Artillery Firing Center. 

Sill, Ft «Ft Sill, Okla. A S. Observation School. 

A. S. Communication 

Cavalry School. 

* Under proceo of abuiiloiiiiiciit. 
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BUREAU OF AERONAUTICS, NAVY DEPARTMENT 

Okganization 

The Bnrean of Aeronautics of the Navy Department was established Aug. 
10, 1931, in accordance with Section 8 of the Act Making Appropriations 
for the Naval Service for the fiscal year ending June 30, 1922 (Public Ho. 35 
67th Congress) and General Order No. 6s of the Navy Department The 
Bureau is divided into four divisions as follows : Plans—Administration — Ma- 
terial — Fli^t. The Planning Division, as its name indicates, deals with the 
planning of the work of the Bureau, the fonnnlation of plant for war in con- 
junction with the Planning Sections of the Office of Naval operations, recom- 
mendations concerning types of aircraft which are necessary for Naval 
Aviation, etc. The Administration Division handles all civilian personnel 
employed under the jurisdiction of the Bureau of Aeronautics, works up the 
budget which will be required for the operation of all matters under the 
jurisdiction of the Bureau and keeps a record of and approves of the ex- 
penditures of funds allotted to the Bureau. The Material Division has under 
its jurisdiction all matters pertaining to the design of aircraft and matters 
pertaining thereto. The Flight Division has under its cognizance all matter* 
pertaining to the operation of naval aircraft, training of personnel, aviation 
photographs and aerology. Coordination with the Navy department is at- 
tained thiough the Council, the Chief of the Bureau acting as a member of 
the council. The relation to the General Board is the same as other Bureaus 
of the department The Naval Bureau coordinates with the Army Air service 
through the Aeronautical Board composed equally of members from the 
Army and the Navy. A representative of the Bureau also serves on the 
National Advisory Committee for Aeronautics, the Board of Surveys and 
Maps, Board of Airplane Design Competition, American Engineering Stand- 
ards Committee, Safety Code on Aeronautics by means of which it is co- 
ordinated with other aeronautical activities. 

Officers on Duty ik Washington 
OaUe of tht Chief 

Rear Admiral W. A. Moffett Chief, Bureau of Aeronautics. 

•Capt. H. C, Mnstin AssL Chief, Bureau of Aeronautics. 

Commdr. W. J. (^es Aide to Chief, Bureau of Aeronautics. 

AdmiitistraHve DwistoH Material Division 

Commdr. V. K. Coman. Commdr. E. S. Und (CC). 

Lt Commdr. R, M. Griffin. Commdr. }. C. Hunsaker (CC>. 

•Lt Commdr. S. H. Quarks. Lt. Commdr. S. M. Kraus. 

Lt. Commdr. G. Fulton (CC) 
*Lt Commdr. B. G. Leighton 
Lt Commdr. G. B. Wilson, 
•mat 

17a 
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PUmt Division FUgki Divisicn 

•Commdr. T. G. EHyson. *Lt Comindr. E. W. Spencer, 

•Lt. Commdr. Z. Lansdowne. *Lt. R, G. Pcnnoyer. 

*1A Commdr. W. <^petiart *Lt. W. L. Richaidson. 

Officers with the Fleets 

(Atlantic Fleet) 

CapL A. W. Johnson Commander Air Squadrons. 

Lt. Commdr. H. T. Bartlett Commander Torpedo Plane Squadron. 

Commdr. A. C Read Aide to Commander Air Squadroni. 

Lt Commdr. H. B. Cecil Aviation Aide to Commander-in-Chief. 

{Pacific Fleet) 

Capt, H. V. Butler Commander Air Squadrons. 

Lt Commdr. P. N, L, Bellinger Aide to Commander Air Squadrons. 

Lt. Commdr. M. A. Mitscher Commander Spotting Squadron No. 4. 

Lt Commdr. G. D. Murray Commander Spotting Squadron No. 3. 

Lt Commdr. W. Masek Commander Combat Squadron No. 4, 

Naval Air Stations 

Place OSietr in Conanand 

Lakehursl, N. J Lt. Commdr. J. P. Norfleet 

Hampton Roads, Va. Capt S. H. R. Doyle. 

Fensacola, Fla Capt H. H. Chris^. 

Anacostia, D. C Lt R. H. Bush. 

Coco Solo, C. Z. Lt. Commdr. V. D Herbster 

San Diego, CaL Commdr. F. R. McCrary. 

Pearl Harbor, T. H Lt Commdr. R. D. Kirkpatridc. 

Philadelphia, Pa Commdr. G. C. Westervelt 

Experimental work in aircraft radio is carried on at Anacostia. Training 
in seaplanes is done at Penaacola, and some training in land planes at San 
Diego. Test flights of newly built planes of recent design are made at the 
Naval Aircraft Factory, Philadelphia. 
•Pilot. 
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MARINE CORPS, NAVY DEPARTMENT 

Oi^^anization 

Mariae aviation is an integral part of tiie Marine Corps, and its miision u 
to furnish the air forces necessary to Marine expeditionary duty, Marine 
advanced base operations, and the defense of Naval bases outside the con- 
tinenta] United States which are defended on shore by Marines. In peace 
time, in addition to training and preparation for these duties, the Marine 
Corps aviation carries on air operations similar to those of the Army Air 
Service. Its officers are detailed to aviation duty from permanent line officers 
of the Corps and its enlisted men are Marines enlisted especially for aviation 
duty. The administration, training and operations of Marine aviation are 
directed by the Chief of Aviation, Headquarters U. S. Marine Corps, whose 
office constitutes a section of the division of Operations and Training of the 
Major General Commandant's Office. All matters pertaining to finance and 
supply of Marine aviation are under the cognizance of the Bureau of Aero- 
nautics, to which bureau are made all appropriations for the maintenance and 
operations of Marine Corps aviation. The Bureau of Aeronautics upon 
recommendations from the Marine Corps and within the limits of the latter'a 
allotment of funds, handles the maintenance and supply of all Marine Corps 
aviation stations; provides necessary aircraft and accessories and contracts 
for new types of same, and furnishes technical advice and recommendations 
to the Marine Corps. The other bureaus of the Navy Department supply 
Marine aviation with equipment such as radio apparatus, navigation instrU' 
ments, and ordnance which are under their cognizance, and for which an 
allotment of funds is made by the Bureau of Aeronautics. Direct and active 
liaison is maintained between Marine aviation and the Army Air Service, the 
Postal Air Service and the National Advisory Committee for Aeronautics. 

Officehs 

*Ll Col. T. C. Turner. *Capl. Benjamin Goodman. 

•Maj. Alfred A. Cunningham. *Capt. George W. Martin. 

•Maj. Francis T. Evans. •Capt. Ralph J. Mitchell. 

•Maj, Roy S. Geiger. 'Capt Francis P. Mulcahy. 

•CapL Robert J. ArchibalA "CapL Arthur H. Page, Jr. 

•Capt. David L. S. Brewster. "Capt. Russell A. Presley. 

*Capt. James E. Davis. "Capt Harry H. Shepherd. 

Aviation Stations 

Marine Flying Field, Marine Barracks, Quantico, Va. 
Marine Flying Field, Marine Barracks, Parris Island, S. C. 
First Air Squadron, U. S. Marine Corps, Santo Domingo City, D. R, 
Fourth Air Squadron, U. S. Marine Corps, Port Au Prince, Haiti. 
Flight "L," U. S. Marine Corps, Sumay, Guam, M. I. 
•FUoL 
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STRENGTH OF U. S. AIR FORCES (ARMY, 
NAVY, MARINE) 

Eniisted 

OeUtrt Aviators Studenit Men Tolatt 

Army (Sept. 1921) V* 164 7,i6o 8j30 

Navy (Jan. igza) 171 366 6 Sfl<" 5.544 

Marine (Jan. 1923} 30 4<i 740 816 



oCc«n ue OQdasMas ii 



DIPLOMATIC SERVICE OF THE UNITED STATES 

France 'Maj. Lewis H. Brereton, Army Air Service, Atlachi, PariiL 

*ist Lt Max Balfour, Army Air Service, AssL Air Attachi. 

Germany *Maj, Benjamin D. Foulois, Army Air Service, Berlin. 

•Maj. Harold Geiger, Army Air Service, Berlin. 
Lt. F. P. Gnlbert. Naval Attach*, Berlin. 
Great Britain. .*Maj. Charles C. Benedict, Army Air Service, London. 
Lt. Commdr. Newton H. White, Naval Attach^ London. 

Italy .'Maj. James E. Chaney, Array Air Service, Rome. 

Japan *Maj. Arthur R. Christie, Army Air Service, Tokyo. 



DIPLOMATIC SERVICE TO THE UNITED STATES 

France *Capt Guy D. deLavergne, Air Attach^ Washington, D. C 

Great Britain. . *Wing Commander M. G, Chrbtie. 

Italy ."Lt Col. Alessandro Guidoni, Air Attach*, Washington, D. C. 

Peru Capt. Juan Leguia y Swayne, Naval Air Attach*, Wash., D. C 

•Pilot 
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AERONAUTICAL BOARD 
Munitions Building, Washington, D. C. 

(For fimctioii aee *^ear Book," I9>i.) 

AxMV Navy 

Maj. G«o. Muon U. Patri<^ V. S. Rear Admiral W. A. Hoffett, U. S. N. 

A^ Giainnan. CommdT. J. C. Hunsalcer, U. S. N. 

Lt CoL J. E. Fechet, A. S. Commdr. W. S. Pyc, U. a N. 
U CoL A. W. Fuller, A. S. 

Working Couuittee 
Maj. M. F. Harmon, Jr. Vice Lt George C Ttnslej. 

Technical Cohhittee 
Operations, Heavier-than-air 
Capt H. E. Kartney. Commdr. Kemieth Whiting. 

Operations, LicnTER-TllAN-AiR 
Maj. Otcar Westorer. 

Design and Construction, Hbavibk-than-air 
M^. Henrr W. Harms. Comm. H. C. Rkbardion. 

Design and Construction, Lighter-than-aik 
Maj. G. E. A. Hallett Lt Commdr. G. Fulton. 

Aeronautical Power Plants 
Ma}. H. S. Martin. Lt Commdr. S. M. Kraus. 

Secretary 
Capt D. S. Seaton. 
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HELIUM BOARD 

Army-Navy Helium Board Personnel 

Lt. Commdr. S. M. Kraus, U. S. N., Lt. Gimmdr. B. G. Leighton, U. S. N. 

Chairmaa 
Maj. P. E. Van Nostrand, A. S. Lt R. S. Olmstead, A. S. 

The U. S. Helium Production Plant began operating March 28, 1921, and 
continued until Nov. 30. when it was placed on an inoperative basis. The 
plant up to Nov. 8, 1931, produced about 2,000,000 cubic feet of helium. It 
is estimated that there was in storage at the time the plant closed, approxi- 
mately Zr400/KX) cubic feet of helium. A non-rigid airship, U. S. Navy C.-y, 
has been erected and inflated with helium and flown with very marked suc- 
cess, the losses of gas due to valving, blowing and diffusion having been 
practically nil 



BOARD OF SURVEYS AND MAPS 
(Department of Interior) 

CoMMITTEB ON PHOTOGRAPHIC SURVEYING 

T. P. Pendleton, Geological Survey, Lt G. W. Goddard, A. S. 

Chairman. Lt Commdr. Wadleigh Capehart, 

G. C Matlison, Coast & Geodetic U. S. N. 

Sarvey. 

Uaj. James W. Bagley, Corps of &igineers. 

The Board of Surveys and Maps is interested in aviation only as its work 
may be applied to map-making by means of aerial photography. Study of 
the subject and contact with the activities of the various Government map- 
making agencies interested in aerial surveying is accomplished through a 
Committee on Photographic Surveying which acts as an advisory body to 
the federal agencies engaged in photographic surveys. 
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AIRCRAFT APPROPRIATIONS, U. S. 











National Ad- 


Year 


Army 


Navy 


Post Office 


visory Own. for 
Aeronautici 


1899 


•$ S0.000 










t3O/M0 








1912 


} 125,000 


$25,000 








} 100,000 


lOOOO 






1914 


t i?S,ooo 


10,000 






191S 


X 200.000 


10,000 




$ 5,ooaoo 


1916 


1 800,000 


1,000,000 




5,ooox» 


1917 


} 18,061,666 


3,500,000' 




87,515-70 


1918 


1 734.?50floo" 


61,133.000' 


1 100,000 


112,000.00 


1919 


952.304,758* 


220,383.119' 




305,000.00 


I9» 


25floo/»o 


25,000,000 


850,000 


i75,ooaoo 


1931 


33,000.000 


20,000,000 


1,250,000 


aoo,ooaoo 


8i9« 


19,200,000 


13,413,431 


1,250,000 


aoo,ooaoo 



t ATutioD BctiTitic* under the Sifsal Conn of U. 

* Hoaer allottfi] to Dr. S. P. Luigbrr for hii en] 
t To par for Wright airpluie which completed le 
■ Ksfostiai]* of S9,odD,aDa nude on tliii ,item. 

* Expenditure* in eicui of thii nmount charged lo appropriallDni for 
*%i'.5T6,vy^t} bein( an nceapended balance wai nappropriatal bj 

t^lB, and made available for c .a--.-. -..-.._ *..., — a 

I See detailed table below. 






DETAILED APPROPRIATIONS. 1921-1922 





1921-1922 


1922-23 




Asked 




Asked 


Appropriated 




$ 3.500,000 
60,000,000 


1 I,25Ofl00 
19,200,000 


$ 2,300,000 




Army Air Service . . . 




• Bureau of Plant 










Industry 




700-800 






* Forest Service 




50,000 






* Geological Survey . . 




2,400 






Helium Board 






t8oo,ooo 




Natl. Adv. Com. fw 
















2S0/W0 




Naval Aviation 


35,000,000 






•Weather Bureau... 




81.000 







Eisiti the nm allotted hj I 
1 waa proTtded for ttaeie aenr 
included in total approprialioi 



r eaperimental purpoae*. No 
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AIRCRAFT PRODUCTION COST, 1917-1918 

[Reprinted from April 18-Z5, 1921, iHues Aviation and Aircraft Jonmal] 

COST OF WAR AVIATION ONLY ^08,090,781 

Tbf general impression that a "billion dollars was spent for aircraft during 
the war and that the production program was a failure, not a score of 
American built planes reaching the front." is finally refuted by figures 
compiled by Aviation and Aircraft Journal from liquidation reports on file 
in the office of the Chief of Air Service in Washington. The truth is that 
the actual cost of all war contracts for aircraft, aeronautical equipment, land- 
ing fields, foreign purchases, in fact, everything connected with the equip- 
ment and maintenance of our air force at home and abroad, cost the tax- 
payers less than six hundred million dollars. 

The actual amounts appropriated for the Army Air Service during the war 
aggregated fi,6^/>S4,758. From this total amount there were revoked 
bj Congress, sums aggregating $487,000,000, maldng the net amount avail- 
able for expenditure by the War Department $1,300,054,758. 

Until now the charge has been made and the public has been led to 
believe that most of this money was spent and largely wasted. It is now re* 
Tealed for the first time by official and authenticated reports made by the 
liquidation Division of the Air Service that of the amount available for 
expenditure $582,564,781 has been returned to the United States Treasury. 

And there xvere airplanes produced and delivered to the Government, 
despite the canard that the United States "got nothing for its money." The 
total amount spent for Army airplanes in the United States was $113,721,043.39, 
or 19% of the total Air Service expenditures. For that money the Govern- 
ment received 13394 American built airplanes. The Govemnient spent 
9i39.o0O,ooo abroad for training and the purchase of airplanes, engines, 
construction of cantonments and production centers and received among the 
other equipment S,iq8 complete airplanes, making a total of 19,093 airplanes 
produced for the United States, These were produced in a period of 31 
months. Our production for this period exceeds that of any other country 
for a like period. It is further substantiation of the belief that the rapidly 
increasing air power of America forced the war to an early conclusion, 
for shortly before the Armistice the central powers had only 3309 airplanes 
on the front. At the signing of the armistice in additoin to the 5198 airplanes 
purchased abroad, 3091 American built airplanes had been shipped to France 
and 1040 were at points of embarkation or in transit. One thousand four 
hundred and forty airplanes had been actually received in France, of which 
667 American made machines were actually in service at iht front. 

Only within the last few days have these figures been in such form 
that they could be used in vindication of the war time air service activities 
of the government The Chief of Air Service states that figures "have 
been published and available for public information for several months, 
except the important figures showing net expenditures after liquidation and 
180 
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AIRCRAFT PRODUCTION COST, 1917-1918 181 

the amount of surplus stocks sold or otherwise disposed of." It is therefore 
with great satisfactioa that Aviation and Aircraft Jounut corrects the grost 
misstatements of the past two years. 

After two years of adjusting canceled war contracts, as previously stated, 
$582,564,781 of the $1,200,054,758 available has been rttum*d to the Treasury. 

The amount actually expended from the money appropriated for the War 
Department for the Air Service, in this country and abroad during the war, 
was $617,489,977. From this have been deducted the amounts realized by 
surplus material sales since the armistice of ^19^09,196, making the net cost 
of our aeronautical endeavor during the war, $598,090,781. 

The seemingly unanswerable question before investigating committees. 
Congressional and otherwise, before newspaper writers and the public, has 
been "what became of over one and one half billion dollars appropriated 
for our Air Service?" 

The answer is found in the following figures which were secured from the 
office of the Chief of Air Service. This accounting has been necessarily slow. 
The magnitude of the aircraft program and the multiplicity of its ramifica- 
tions, both in production and organization activities, in creating an Air 
Service from nothing to begin with — and it must be borne in mind that 
preparations were made for a fight to a finish — have made this task of 
accounting particularly tedious and of long duration. Further, the final 
accounting could not be made until suspended and cancelled contracts were 
settled and finally liquidated. 

In considering the amount actually spent at home and abroad one must 
take into account the fact that these expenditures cover all items and that 
only a comparatively small percentage was spent for airplanes. It is necessary 
to keep in mind this fact, so that a consideration of future aviation activities 
may not be warped by prejudice growing out of misconception heretofore 
circulated about our airplane industry. As will be seen from the figures 
presented there were expended for Army airplanes and spare parts with the 
"aeronautic industry" only 584,704,155.16, or 14% of the total Air Service 
expenditures. Emergency war oi^nisations received orders for $29,016388.23. 
The total amount spent for Army airplanes in the United Stales was 
$113,721,043.30. or 19% of the total Air Service expenditures. 

Looking back over the situation, it now is apparent that our airplane in- 
dustry did not fail during the war. Starting with nothing (as only 143 air- 
planes had been built for the Army in nine years previous to 1917), it com- 
pleted and delivered to the government, as shown tn detail by the following 
tabulations, 13,894 complete airplanes, together with spare parts. 

The problem, on our entering the war, was to create both an Air Service 
and an aircraft industry. In both we succeeded, for on Nov. 11, 1918, the Air 
Service consisted of 20,568 officers and 174,436 enlisted men and civilian 
personnel, and 48 flying fields in operation. 

In addition to airplanes for the Army our aircraft industry during this 
period, manufactured a large number of seaplanes and flying boats, for the 
Navy. It is a significant fact that during all of this period, while there has been 
almost constant discussion of our "failure in aviation," practically all the 
criticism has been directed toward the work of the War Department Most 
of the Navy's contracts for procurement of seaplanes and flying boats, etc, 
were placed with the aircraft industry and officers in the Navy Department 
credit the industry with having met their requirements promptly and regularly. 

The production of engines as shown by the final statements is also highly 
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creditable. There was spent for aeronautical engines $244338. il^-SO in this 
country and 41^53 engines and spare parts were produced and delivered. 

Prom these revised figures, it must be conceded that the American 
airplane industry gave a splendid account of itself during the war. There 
may be a difference of opinion as to the adaptability of the American made 
machines to meet the requirements of the service, but it must be remembered 
that the airplane manufacturers could make only the machines that they 
were ordered to make and that during the war period no attempt was made 
by the War E)epartnient to produce planes of American design, the sole 
effort toward original design and production being centered on the Liberty 
engine. 

It is due perhaps more to the advice of our Allies than to our advisen 
in Washington that more American made airplanes did not reach the front 
earlier. When the United States entered the war, our Allies urged that we 
first furnish raw material, mechanics and train aviators. Types of aircraft 
were changing every few months. A new type on either side with a few 
miles more speed, greater maneuverability or greater carrying capacity would 
render all previous designs obsolete. Under such conditions it was obvious 
that any American production program should be based on European experi- 
ence and advice. 

That the above facts may be verified from official sources the following 
statements are printed in original form. 

April 6, 19ZI. 
Majok Lestix D. Gasdnes, 
c/o Avialion and Aircraft Joitmal, 
235 Fourth Avenue, 
New York City. 
Dear Sir:— 

In response to your inquiry as to the exact amount of aeronautical ap- 
propriations made by Congress during the war period, accompanied by an 
additional statement showing the amount actually expended from these ap- 
propriations, and in a general way the purposes for which the expenditures 
were made, the Chief of Air Service directs me to advise you as follows : 

There is enclosed herewith a statement, File Number A 00,3/53, showing 
all aeronautical appropriations for U. S. Army from 1917 to igiS, inclusive, 
giving (after revocations made by Congress) a net total of $i,200,os4.?s8. 

Of this total amount there has been disbursed or reserved for final 
settlement of all claims to March 31, igzi, the sum of $617,489,977. 

This sum, $617,489,977, is the gross amount expended for all of our 
aeronautic activities from the appropriation for the war period above men- 
tioned. Your attention is directed to the fact that this includes nearly 
$2,000,000 that has been reserved to cover three remaining contracts, not yet 
liquidated. 

From surplus stocks, there has been sold, since the war, aeronautital 
property bought under these appropriations, on which the War Department 
has realized a cash return of $19^99,196. In addition to the actual sale of 
surplus material, there has been transferred, without funds, to other govern- 
mental departments property to the value of $5,139315.33. There remains 
yet to be disposed of other property declared surplus, to the value of $15,931,- 
930J7. Disregarding any cash returns that may be realized from future 
sale of the latter, as well as the transfers to other departments, but de- 
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ducting the sum already received from wles ($I9,3W,I56>. it wiU be «een 
that the net cost of our aeronautical endeavor during the war, according 
to die present figure, is $sgS,090j8i. 

There is also included in the above-mentioned statement a tabulation cover- 
ing the disbursements for the procurement of airplanes, aeronautical engines, 
balloons and airships arranged according to industries. The figures con- 
tained in this stotement arc taken from "Aircraft Surveys," House Docu- 
ment No. 6ai, fi6th Congress, and show figures as of Nov, I, 1919. These 
figures were prepared for Congress one year after the Armistice, and 
after all deliveries had been completed. They have been, in some caaes, 
■lightly modified by final liquidation of contracts, but a complete analysis of 
liquidated figures is not immediately available. All these, however, are in- 
cluded in the final liquidation, and covered in the preceding paragraph. 

There are also embodied in the same statement, figures showing other items 
of expenditure from these war aeronautic appropriations. The figures on 
this statement are taken from the figures submitted to Congress by the Air 
Service, and published in Part 11, of "United Air Service, Hearing before 
a Subcommittee of the Committee on Military Affairs, House of Representa- 
tives, 66th Congress, 3nd Session." With these figures before you, yon 
will be able to determine the purpose for which the $6i7,48%977 was spent 
These figures, as above indicated, are not in each case final, as they were pre- 
pared before liquidation, but they are sufficiently accurate for practical pur- 
poses in considering this question. 

The subjects of your inquiry cannot be properly considered, however, 
without reference to the further fact that in addition to the stocks declared 
surplus and sold or offered for sale since the war, we hold, aa additional 
salvage from war expenditures, much other aeronautical equipment con- 
stituting a national asset, such as complete airplanes, extra ctigines, balloona 
and other equipment, now in use or reserved for future use of the service. 
In addition to this equipment, and probably the greatest asset, from the war, 
are the thousands of trained flying officers and mechanics, together with 
our training fields, hangars and other ground facilities. All of the figures 
contained in the above have been published and available for public informa- 
tion for several months, except the important figure showing net expenditures 
after liquidation and the amount of surplus stocks sold or otherwise dis- 
posed of. 

Very respectfully, 

H. M. HiCKAK, 

Major, Air Service, 
Chief of Information Group. 

Wai Aeronautical Appropriations U. S. Aruv, 1917-1918 

The following information sets forth the appropriations specifically pro- 
vided by Congress in the various bills listed. The actual total amount for the 
bills will vary for some of these figures, as the bills included appropriations 
for the purposes of the Signal Corps proper, as well as for aeronautics 
in the Signal Corps. 

These figures show the allotments made to cover pUichases and contracts, 
and are not figures representing actual disbursements. It b practically impos- 
siUe to secure figures on the actual disbursements under each and everr 
class of material or service paid for from Air Service records only. 
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The figures for the allobnenta and unallotted tnUncu tit this tabulatioa 
were obtained from "United Air Service," "Hearing Before a Sub-committee 
of the Committee on Military Affairs, House of Representatives, Sixty-sixdi 
Congress, Second Session," statement of LicoL CoL Jacob E. Fidtel, Air 
Serwce, pages 163 et seq., with the exception of the item of fS/MM.oooat^ the 
allotments nnder which are not shown in the hearings. 

As the statemente in the bearings of the date of June 30, 191ft ihow, the 
allotments include monies not only, therefore, actually disbursed for air- 
craft material, accessories and services, but include also funds reserved for 
settlement of cancelled or suspended contracts. 

It will be seen from the statements in the hearings that it is practicallj 
impossible to arrive at figures which show the actual monies ^sbnrsed for 
purely aeronautical purposes; eg.. Page 168, item 3, some of these telephone 
systems were installed at Air Service stations. Under Par. 4, some of this 
radio equipment was for the Air Service. Paragraph 5 includes also trans- 
portation for the Air Service. However, in the attached tabulation, there 
have been included only those allotments specifically named as for die Air 
Service. 

On page 169^ the items under "Aviation, Seacoast Defenses," "Aviatkw, 
Seacoast Defenses, Insular Possessions, Hawaii," or "Aviation, Seacoast 
Defenses, Insular Possessions, Philippines," include monies appropriated for 
aeronautics, prior to the declaration of war, which monies were partially used 
during the war, and even in igai. 

Other items in these hearings include purely Signal Corps allotments, 
which have no relation to aeronautics. 

Reference is made, in this connection, to the document, "Consolidated List 
of Aircraft Contracts and Deliveries, April 6, igi?, to Nov. i, 1919," file 
number A-I0l3/22, compiled in the Information Group, O. C A. 5., after mak- 
ing minor corrections in "Aircraft Surveys" House Document No. 63i in- 
cluded as an appendix herein. The figures shown in thb statement represent 
actual disbursements, as of Nov. i, igift The document does not include 
settlements made subsequently which duuige the actual final payments to the 
aeronautical industries and to outside industries for aircraft materiaL This 
document is mentioned in order to explain the discrepancy in the figures 
between those shown therein and the figures shown in the hearings above 
mentioned. 

The allotments under the appropriation of 18|000,ooo.oo were supplied by 
the Liquidation Envision, O. C. A. S. The items mentioned in the attached 
tabulation as unallotted balances were returned to the Treasury. 

The concluding statement attached, which purports to show the total actual 
disbursements, was compiled March 36, 1921, by the liquidation Division. 

So that the items of all war time Government appropriations may be 
clearly understood the following official detailed tabulation is furnished : 

WAt AooNAtmcAL AnuntATioits U. S. Akmt 

Act IJay la, 1917 fic^Softooo 

Act Oct 6, 1917 4ftooo,ooo 

Act June la, 1917 500,000 

Act of June IS, 191? «45cyx» 

Act of July 24, 1917 640^000^000 

Act of July i, igiS 8,000/)oo 



Uiymzoc by Google 



AIRCRAFT PRODUCTION COST, 1917-1918 185 
Act ol July ft 15,8 rdvmmt 

Act of July ft 1918 134,304^58 

Act of No.. 4, 1918 6ftooftooo ».,68?,054Js8 

Lew revocations 487,ot«,ooo 

*i,aoo.o54j5« 
Following is a tobulation, appropriation by appropriation, with the allot- 
ments for aeronautics, unallotted balances and revocations shown under each, 

. . . Allotments 

Appropnations Unallotted Balances 

$io,8r»,ooo Revocations 

40,000,000 

Allolmenu »393.ia73 

Used by S. C proper 4O,506,8ri.37 

Revocation a,ooo.ooaoo 

5°*»«° 5o,a»,ooo:«> 

500,000 Allotments 480i?64.6v 

Unallotted balanc ;,'.:; ^Ja3sS 

500,000,00 
43450,000 Allotments 

Unallotted balance 32,144,975,40 

Used for S. C. proper t! . „ ^V.^T. 

",30Sfla4,si 

■«5°'«» 434S°W>.oo 

<i40.<«)o,ooo Allotments 6o<i«Iai404.io 

Unallotted balance 337^.» 

*»«•»<».«» <40,00ft000,00 

^000,000 Allotments ,,JleRtn,,.« 

Unallotted balance Z J^SS 

'^•"" 8,noo,ooft<» 

760,000,000 Revocation 40o,ooo,ooa<« 

Allotments 288,164^8741 

U""-" i»i"« 1r,iK.» 

y^°«i.<i«> 760,000,000.00 

Sofoftooo Revocations ;.... 85,000,000.00 

124,304,758 Allotments oiotT^iiJti 

Unallotted balawe VSJ" 

■****'=« .8^304,75800 
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Suspension uacompleted portion) of contracts at tiine of 

»nnistice , 509,i9(>,() 15.99 

Settled since war to Mar. 35, 1921 93.940,229.30 

Bal. returned or to be returned to Treasury 4iS-^59jSB6J59 

Total appropriations I.20o,os4j5aoo 

Less amount [or suspension contracts S09,tg^giSM 

690354342.01 
Less unallotcd balance and S. C. proper as above i6?>305,0()4ji 

„, ,. ^ . . 523.54ft7*.7o 

Add disbursements smce armistice 93.940,229.30 

Grand total disbursements 6i7.489,g77;oa 

Total appropriations i,aoo/)54,7s8.oo 

Disbursements, including $1,789,000 held ioT settlement of 3 

contracts outstanding, 31 March, 1921 617,489,977.00 

Savings returned to Treasury 582,5641781,00 

Cash received from disposal of property declared surplus... 19^399,196.00 

Actual cost air endeavor in war $598,090,781 xxt 

APPENDIX I 

CONSOLIDATED LIST OF AIRCRAFT CONTRACTS AND DE- 
LIVERIES IN U. S, APRIL 6, iQi^-NOVEMBER i, 1919 

AIRPLANES— ENGINES— AIRSHIPS— BALLOONS (SUPPLY, FREE. 

TOY, OBSERVATION, TARGET, PROPAGANDA, 

EXPERIMENTAL) 

Arranged by Industries and by Contraelort 

Rearranged from corrected copy of "Aircraft Survey," House Document 
No. 621, 66th Congress, 2nd Session, on file in Office, Chief of Air Service, 
to show the amounts paid to each contractor, divided between the Aero- 
nautical, Automobile and Kindred, and Miscellaneous industries. Only 
disbursements to November 1, 1919, are shown: consequently, settlements 
in liquidation of suspended contracts are not included. The above document 
is public and for all practical purposes shows the amounts expended for 
Hying material. 

Those concerns which were producing airplanes, aircraft engines, balloons 
or airships prior to the World War and generally accepted as pioneer aero- 
nautical manufacturers, and those other concerns organized during the war 
period and who are continuing active operations in aeronautics, have been 
considered in the classification "Aeronautical Industiy." 

Airplanes 

Aeronautical Industry 

Number Received Amount 

4014 Curtiss $ 29,366,397.24 

1033 Standard 15.589.694^ 
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Number Received AmouDt 

I Sturtevant 1 1,35000 

51 Wright 339.350.00 

131 L. W. F. iAt9J:7.5o 

10 Glenn Martin 822575^ 

599 Thomas- Morse 3,106,103^ 

7 Lewis & Vought 6iy676«> 

a Heinrich ri ,328,00 

4 Gallaudet I40,oi3.m 

300 Breese 591.325^ 

I Burgess 36,009.50 

o Aeromarine 

SO Fowler 333,166.90 

3506 Dayton- Wright 31,446,575.88 

25 Packard 1,084,570.1a 

8 Ordnance 144,743.98 



Automobile and Kindred Industries 



$84^04,155.16 



19.643337-39 
aoo,ooaoo 



Miscellaneous (Emergency War Organiialions, New Concerns, Missions, etc.) 

&npire $i5/x>o.oo 

3 Pigeon-Fraser 19,075.00 

aoo Liberty Iron Works tfi02^(6^ 

1 Italian War Mission 49,337.79 

3 Ei]U)pment Holding 10,000.00 

588 Springfield Aircraft Co 3457,339.53 

450 Sl Louis 3, 137,500.00 

50 U. S. Aircraft Co 336,170:10 

75 Howell & Lesser 394,13141 

I Schiefer 11,730.00 

100 Various mf rs, for Handley-Page Parts 

680 Canadian Aero Co 1,733,136.00 

a PadBc I7J04-74 

MS3 fe,i73,osa84 

Recapitulation of Airplanes 

9743 Aeronautical Industry 184,704,155.16 

3000 Automobile and Kindred Industry I9343.837'39 

3153 Mijcellaneous 9,173^5034 

13^ $113,731,043.39 
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Engines 
Aeronautical Industry 
Number Received 

z Ordnance 

r Lawrance 

125s Hall-Scott 

7S0 Curtiss 

41 Standard 

94 L. W. F. 

73 Sturtevant 

30 Burgcts 

5816 Wright 

69 Thomas-Morse 

4 Gallaudet 

6630 Packard 

147S5 



$21,000.00 

3,9+4^631.03 

634547.23 

215.093- >4 

•302,000.00 

133.500.00 

54j72.268.68 

32t,9()ao8 



$101,725^69.64 



Automobile and Kindred Industries 

4 Van Blerck $8,913.04 

4 Sterling -. 11,68059 

2 Wisconsin 2,878.00 

40 Duesenberg 4,934.798JS2 

Pierce Arrow 1,581,164.81 

2543 General Motors 9,766^99.68 

8500 Willys-Overland 21,030,871.60 

61 General Vehicle 43,700.00 

451 Excelsior Motor ags.ooaQO 

2000 Nordyke & Marmon 18,015.240.38 

1 Winton 1,485.00 

1 Trego 1,145,008.11 

6500 Lincoln 4S359,985-i8 

3950 Ford 29,401^93.63 

I Willys-Morrow 400.00 

24058 $132,102,018.63 



Mil 

400 Canadian Aero 

121 Aero Engineering — 

1 Schiefer 

4 Italian War Mission . . 

8 British War Mission . 

2585 Union Switch 

6 Murray & Tregurtha . 

3 Equipment Holding . . 

2 Pacific 



10,131,298.89 

IO3.7S20O 



3130 



* Amoonti whoU]' or putiji included In a 
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RCCAPITULATION OF ENGINES 

Number Received Amount 

1476s Aeronautical Industry $101,725^69.64 

34058 Automobile & Kindred Industry 132,102,018.63 

3130 Miscellaneous 11,010^74.03 

41953 $244338,162^ 





Balloons and Airships 






Aero Industry 




























844 




$4,754^53-95 



Automobile Industry 

249 Goodrich $1,788,253.94 

6437 U, S. Rubber 43^52.68 

7 Firestone 76,223.56 

3275 Revere 2,03a63 



$2,294,760.81 



Miscellaneous 

3 Halsey $1,185.24 

161 Scott 18,579-71 

I Columbia 60.00 

22866 (pilot balloons) Faultless 1^608.30 

44 Navy Dept 70,000.00 

8500 (pilot balloons) Sterling 8,735.0a 

31575 Total $100,168^5 

Recapitulation of Balloons 

413^ Total Balloons & Airships 

Total Expenditure $7,I49,383X>I 

APPENDIX 11 
DiSNSAL or SUBFLUS Material 

Following is a statement of aeronautical material declared surplus in the 
U. S. Army Air Service and disposed of. as of March 23, 1921. (Memorandum 
to Information Group from Acting Chief, Material, Disposals and Salvage 
Division, March 31, 1921.) 
' Inclndei ana tlndiip. 
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Total value declared surplus (cost to GoTernment) JiO3^i2,oa8L07 

Value of Material Disposed of (cost to Govemmctit) 

Adjusttnetits, Wastage, Depreciation $4^)03,24083 

Material absorbed iu settlement of claimi... 6^2,000.00 
Transferred to other Air Service activities. . 17,^05367.06 
Transferred to other Govenunenl Depart- 
ments— no funds Sii39k3i543 

Total sold— 

Government Dept's 19^60.52 

Commercial 54.34o393.96 54^60-274.48 87,480.197.70 

Percentage of amount disposed of 84.59 

Actual receipts for amounts disposed of t9,3!)>), 196.00 

Value of remainder yet to be disposed of (cost to Govt) .... I5,931|S30.37 

OthEK EXPEMDnVRES 

The above figures account for $365,706,485.30 of the total wartime aero- 
nautical expenditures for the Army as follows: 

Airplanes $1 13.721 ,043.39 

Engines 244.838,162^ 

Balloons 7.14*283.01 

$365708-488.70 

This leaves $25i,78ir488L30 to be accounted for in the expenditures for 
other purposes. 

Below are ligures which will show these main expenditures in concrete 
form: 

Training Stations 

30 Flying schools and 6elds $ 55,587^422.74 

5 Balloon schools 2,510,496.01 

I Aerial photo school i,aoaoo 

I Radio school and laboratory 486.350.OO 

I Aero gunnery school 380,000.00 

I Mechanics' school 158,900.00 

8 Warehouses and depots 5,114,041.67 

3 Engine repair depots 1,962,120.00 

3 Concentration camps 2,406,700,00 

S Acceptance parks and experimental 

sUtion 641,533.50 

3 Sundry stations 479.IS4-SS 

$ 69J27.9I&47 
ental for fljiing fields, schools, depots, rights of way, buildings, 
warehouses, wharves (acreage owned by U. S. not in- 
cluded in these figures) 709AKk73 

Dreign expenditures (estimated) for airplanes, engines, fields 

and other purchases lygfiOOjooojoo 

(p. 184, United Air Service Hearing, Part 2) 
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Miscellaneous : 
Pay of personnel, officers, enlisted men and civilians, machine 
guns, ammnnition, bombs, cameras, flying clothing and 
other purchases 42J43^S7aii 

$35i,78i,48&30 
WHAT I598.090J81 BOUGHT IN WAR AVIATION 

The final official account of the work of our air service at home and abroad 
is now available. In last week's issue a detailed statement was puUished of 
the War Aviation appropriation showing $582,562,781 has been returned 
to the United States Treasury. The detailed cost of our War Aviation 
during 1917 and 1918 is also now made public for the first time through the 
compilation of liquidation reports by Aviation and Aircraft Journal. The 
official statement follows. 

AcnvITIES AT THE RiONT 

"American flying officers, with the American armies, with the Royal 
Air Force, with the Independent Air Force, with the French and with the 
Italians destroyed 781 airplanes and 73 balloons, a total of 854 enemy air- 
craft, actually confirmed; it being impossible to furnish records of non- 
confirmed successes of which there were many. The American losses in 
airplanes and balloons to the enemy were 28g airplanes and 48 balloons, a 
total American loss of 337. The superiority of the American Air Service 
is shown by the confirmation of almost three times as many enemy air- 
planes shot down as American airplanes lost to the enemy; and nearly twice 
as many balloons. The actual battle fatalities of the entire U. S. Air Service 
personnel with the American, British, French and Italian armies for the entire 
war, was 227. It is not possible, of course, to know the exact number 
of fatalities of the enemy incurred in their loss to the Americans of 854 air- 
planes and balloons, but it may be assumed that the majority of these air- 
plane losses represent fatalities. 

"American airplane pilots spent 35,747 hours over the lines, participated 
in 15a bombing raids on the western front, dropping 255/XN> pounds of ex- 
plosive. The 37 squadrons in operation in the first and second American 
armies whose flying hours for pilots are ^ven herein, flew 966 hours per 
squadron, although these units had been at the front varying periods from 
1 day to 7 months. The American hours nearly equal the hours flown 
by the Belgians during the entire war. The British squadrons flew 1292 
hours per squadron, on all fronts, active and inactive. One thousand six 
hundred and forty-two balloon ascensions were made by American flying 
officers in the Zone of Advance, with a total of 3111 hours. These balloons 
made 316 artillery adjustments and were attacked 89 times by enemy air- 
craft. One hundred and sixteen parachute drops were made from balloons. 
The aerial observers employed in photography made I73$4 photographs of 
enemy positions and distributed for interpretation and other purposes 585,000 
prints. The activities of the Air Service in training and al the front 
were carried on from 73 airdromes in the Zone of Advance alone. Nearly 
600 American and foreign decoraiions were awarded to Air Service officers 
and soldiers up to May 1, 1919, and the list has been increased since. 
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Person HEL with the Axmibs 

"On the day of the Armistice, there were 45 American squadrons and 
23 balloon companies assigned to American armies and to the French, 
Italian and British Air Forces. Twelve of these sqiudrons had American 
made DH-4 airplanes. There had been sent 1330 pilots and 749 observers to 
the American Zone of Advance. There were actually at the American friMit 
on Armistice day 767 pilots and 481 observers, as well as radio and other 
specialists, both flying and non-flying, and 172 pilots and 20 observers at the 
front with the allied air forces, not to mention other personnel Other flying 
officers were, of course, in reserve and in training. Thirty-five ballooo com- 
panies were in the A.E.P. on Nov. 11, 1918. 

Flving Training 
"During the war period there were commissioned in the Air Service, both 
flying and non-flying, a toinl of 20,708, of which 12449, over €0%, were 
trained for flying duty as airplane pilots, balloon pilots, airplane and 
balloon observers, airplane gunners, bombardiers, etc. In this training, 
for the fiscal years 1917-18 only, not to the end of training even, there were 
flown in the United States 909.^ airplane hours, with a total of 331 fatalities, 
a ratio of I.og^ and .346 fatalities per 1000 hours flown in 1917-18 respec- 
tively. In the A.E.F. there were flown a total of i93.>93 hours in training 
with 169 fatalities (or the entire period of training, a ratio of one fatality to 
1 143 hours flying. Of the airplanes received in the A.E.F. 3948 were sent 
to trainiug centers and 2^5 to the Zone of Advance to December 31. I9'& 

PKODUdTOH AND Purchase A.RF. 

"Of the 45 American squadrons on Armistice date, 33 squadrons were 
equipped with foreign made airplanes, in addition to which individuals 
operating with the Italian, French and British forces used machines of these 
countries respectively. Twelve squadrons were operating or equipping with 
American DH-4's, and equipment was on hand, both foreign and American, 
for further squadrons as they could complete training, organize and get to the 
front On Armistice day there were 740 airplanes actually with the 
American armies, of which 196 were American DH-4's, with 502 in reserve. 
One thousand four hundred and forty-three DH-4's were received in France, 
sufficient to supply the unit equipment of 24 planes, without wastage, tix 60 
squadrons. Including automobiles, trucks, motorcycles, etc, there were 
purchased by the Air Service 3065 pieces of transportation equipment Of 
the fio2 hangars on hand, 414 were from the United States, and 38S from 
France and England. 

"One thousand eight hundred and dghty-eight airplanes had been out- 
fitted with radio equipment; 1444 airplanes had been armed. There were 
9332 machine guns on hand, besides those installed in airplanes. 

There had been received m France to Dec. 31. 1918, 6639 airplanes 
(4886 from France, 291 from England, 19 from Italy, and 1443 from 
the United States). Seventy-seven balloons had been sent to the balloon 
1 the front, 57 of which were American made, with others in 



Above is the official record of the achievements of our Air Service with 
the A.E.F. and at home. Volumes have and many more will be writtM 
of the heroic work of our pilots. But every time our activities m the air 
during the war are mentioned, the public recalls the oft repeated statement 
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tqr uniaformed personi "that the United States spent a InlUon and a quarter 
dollar! for aviation and got nothing for its money." 

In last week's Aviation and Aircraft loumal there was presented for the 
first time the fact that $582^62,781 of the wartime aviation appropriationa 
remained tmspent and has been returned to the treasury. The cost to the 
taxpayers was therefore, according to the present figures after the Liqnida* 
don Boards had finally reported, $617,489,977. 

It is practically impossible to find out the exact cost of every item that 
was purchased, as so many different departments bought for the Air Service 
at such varying prices. What everyone who looks back at our aircraft ac< 
tivities does want to know is what the government received for the vast 
sum. It is believed that this information is gathered together in a condensed 
report and presented for the first time in the following tables. 

First are shown the expenditures in the United States. From this 
tabulation, it will be seen that out of $478,489,977 spent in the United States 
only $113,731,043.39 was spent for airplanes. The engines being ordered 
in such large quantities have to be considered separately as so many more 
were constructed than airplanes. The sixty-one American fields, schools 
and depots are shown in detailed cost. As will be seen from the huge 
quantities of materials ordered it would be a gigantic accounting task to 
secure the exact amount spent for each item, therefore they are grouped 
under the total of $4i3i7.22aii. 

Below is given the cost of our Air Service in the United States in 
detail from figures compiled by Aviation and Aircraft Journal from official 
reports: 

AIR SERVICE EXPENDITURES IN UNITED STATES 

9,743 Airplanes from Aero Industry $84,704,155.16 

3,000 Airplanes from Auto and Kindred 

industries 19,843,837.39 

2,152 Airplanes from Miscellaneous 9.i73^5'>-84 %it3,72ifi43-39 

13.894 

(Airplanes considered as without engines) 

14,765 Engines from Aero Industry 101,725^69164 

34,058 Engines from Auto and Kindred 

Industries 132,103,01853 

3,134 Engines from Miscellaneous ii,oio774A)3 244,838,162^0 

4lfl53 

(Includes all engines, in or out of airplanes) 
844 Balloons and i Airship from Aero 

Industries 4.754^53-95 

6,968 Balloons from Auto Industry 2,294,760.81 

3'.5?5 Balloons from Miscellaneous 100,168.25 7.149.283.01 

41J67 

(Includes free and observation passenger balloons, 
and pilot, supply, target and propaganda balloons 
and I airship.) 

30 Flying Schools and Fields 55.5^*433.74 

S Balloon Schools 3,510,496.01 

I Aerial Photo School i,2oaoo 

t Radio School and Laboratory 481^350.00 
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I Aerial Gunnery School 380,000.00 

I Mechanics School 158,900.00 

8 Warehouses and depots 5,1 14,041^57 

3 Engine Repair Depots i,g62,i20X» 

3 Concentration Camps 2,406,700.00 

5 Acceptance Parks and Experiment 

Station 641,533^0 

3 Sundry Stations 479,154-55 

61 

(Above figures for Construction) 

Rentals for flying fields, schools, depots, 

rights of way, buildings, warehouses, 

wharves, etc (22,912 acres, not including 

floor space in oflices, etc.) 

Helium experiments and plants, Nos. I, 2, 

and 3 (Army share). 

3S2426 Air Pressure and Gasoline Gauges, Air Speed" 

Indicators, Altimeters, Docks, Compasses, 

etc. 

98,55s Machine Guna 

19,786 Synchronizing Devices 

15,122 Flexible Ring "A" Gun Mounts 

44,652 Gun Light Parts 

20,078 Gun Yokes, Controls, light Mounts 

227,595 Dutnmy and Loaded Bombs 

11,630 Mark I Bomb Sights 

249 Barlow Heavy Bomb Releases 
10,213 Bomb Releases and Parts 
14,542 Flares and Releases 
i/>5i Cameras 

465 Enlarging Lanterns 
1,599 Camera Guns 
1,159 Photo Cradles 
3,c>68 Steel and Canvas Hangars 
3429 Tons Ferrosilicon and Caustic Soda 
172,800 Hydrogen Cylinders 
236 Balloon Winches 
3,310,000 ft Balloon Cable 
13,673,000 yds. Airplane Fabric 
7,888,000 yds. Balloon Fabric 
7J59,ooo yds. Cotton Tape 
676,000 gals. Acetate Dope 
86,000 gals. Nitrate Dope 
643,240 Miscellaneous Clothing 
42424 Propellers 
82,159,751 gala. Oil 
249,612,095 gals. Gasolene 
36,600,000 cu. ft Hydrogen Gas 

107,635,000 bd. ft Lumber from Mfrs. and other Mis- 
cellaoeous items 
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TOTAL EXPENDITURES IN UNITED STATES UtM^QSTT 

The figures showing the purchases abroad for the A. E. F. are the first 
that have ever been presented giving costs and items. The $139,000,000 
was allotted to so many different projects that it has taken two years to 
reach a settlement with foreign governments and companies. As the latest 
figures show, $19,949769^ was spent for 5,239 airplanes. For MrpUne 
spare parts $7,490,114.33 was used. Hangars, tents and other shelters cost 
$8,238,116^ 

There were thirty-one American fields, depots and parks constructed and 
equipped overseas. As will be seen in the figures below it is impossible even 
now to segregate all the items as has been done in the United States account- 
ing, as the figures are probably scattered in so many places that only the 
sums expended by the different offices are yet obtainable. 

The miscellaneous expenditures in France, England, Italy and other 
countries total over f6o,ooo,ooa 



AIR SERVICE EXPENDITURES FOR A. E. F. 

4,879 Airplanes from France $18,253,698.81 

283 Airplanes from England 1,310,419.30 

68 Airplanes from Italy 4^,271.16 

5,229 Airplanes $19,949,769^8 

^400 Engines from France i8,9033a&ii 

215 Engines from Et^land 1,304,11030 

444 Engines from Italy 21361,883.23 

7.059 22,569,821.64 

Airplane Spare Parts from France 7.297431.89 

Airplane Spare Parts from England 1^315.12 

Airplane Spare Parts from Italy 30,367.22 7490,114.23 

Engine Spare Parts from France 7,547,464.97 

Engine Spare Parts from England 122,325,21 

Engine Spare Parts from Italy 51,230.00 7,721/12018 

Instruments from France and Italy 459.i33-!>2 

Propellers from France and Italy 24(^270.10 

Squadron Equipment from France and Italy 2,210,887.77 

20 Balloons, 60 Winches. Equipment and Supplies from France 2,100,00000 

Armament from France for 2054 airplanes... 759,980.00 

Armament from Italy, Misc 9.11S-15 7^095.15 

Hangars, Tents, Abris, Canvas, etc 

From France 1,881^3028 

From England 6406,786.08 ft388;ii&36 

Radio Equipment from Prance 1,062,543.11 

Photo Equipment and Supplies 287,713.22 

Photo Transportation Equipment from France (75 Vehicles) 595.550^7 
Dope (3480 gals.) and Cellulose, Acetate (17.5 tons) from 

France and England i79i995.SS 
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Spedal Qothmg from Prance and lUly a8,z8&£6 

Signal Equipment Supplies from France 619,437.19 

Castor Oil, Gasoline, etc., from England i>33^67S.i3 

Constructian of : — 

1 1 Flying and Balloon Schools % 5.356,974.65 

7 Airdromes 3,344^396:35 

8 Depots 1,977,^93 

Miscellaneous Projects: 

I Warehouse 119,735.49 

I Acceptance Parle 1,030,46945 

1 Assembly Plant 5,i47.i39i^ 

I Replacement and Concentration Bar- 
racks 163,940.18 

I Test Field 113,838^6 $16,153,274.^ 



31 

Miscellaneous ;— 

Includes motor transportation, small tools, machinery, sIh^ equipment, steel 
products, misceL supplies and equipment for general operations, shells, tool 
kits, boxes, cases, etc 

France $23,006,324.33 

England 1,337,176.66 

Italy 18^(97.488188 

Switzerland 147331.19 

Spain 3P9S73-71 43.298,7<M-66 

Other Miscellaneous Items 19>799>773-5B 

Total Expenditures for A.E.F. $139,000,000.00 

RECAPITULATION 

Expenditures in U. S $478,489,977.00 

Expenditures in A.E.F. t39,ooD,aoaoo 

Total War Aviation Expenditures 6i7,40r),9?7-O'> 

Actual receipts for Materials sold igJ99,i96.oa 

Net Cost of War Aviation 598,090,781.00 
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FOREIGN SUBSIDIES FOR CIVILIAN AVIATION 



Country 


1919 


1930 


igai 


igaa 




1^640.367 
francs 
500,000 
marks 


£»Sfl00 
1,000,000 
francs 

francs 
marks 

100,000 
fl. 


fc4,000 
ifiOOfiOO 

francs 
3,aoofloo 

kr. 

3i,?oofloo 

francs 

•ai ,000,000 

marks 

i8i,ooo 

4,500^00 

lire 

50,000 

yen 

300,000 

fl. 

6,500,000 

leis 


* 1, 000,000 
francs 

3,000,000 

francs 

6,000,000 

kr. 

«j83,000 

francs 


Australia 

Belgium 

Czccho-Slovakia. 


Germany 

Great Britain.... 






Netherlands .... 

Roumania 

Switzerland .... 


*370.«» 
francs 



(Id the United Slates there is no subsidy for civilian aviation.) 
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REPORT OF COMMITTEE ON AIRCRAFT TO CON- 
FERENCE ON LIMITATION OF ARMAMENT 

FoBU or PsocEDURK 

t. Id considering tbc limitation of aircraft as to numbers, character and 
me, the committee on aircraft adopted a form of procedure which took 
up the various questions involved in the following order: (i) Commercial 
aircraft; {2) civil aircraft; (3) military aircraft. Heavier- than-air and 
lighter-than-air craft were considered separately since the conditions govern- 
ing the two are not in all cases the same. An effort was made to determine 
whether or not it is possible to impose limitations upon their (i) number, (3) 
character, (3) use, and after discussion of the methods that might be em- 
ployed to effect such limitation, whether limitation was practicable or noL 
This committee feels that the desirability of placing any limitations what- 
ever upon aircraft is a matter of policy, one which it is for the main committee 
itself to determine. Nevertheless, it feels it to be a duty to point out tbc es- 
sential facts which will have a decided bearing upon the determinatioa of the 
proper policy to be adopted, and this is done in this report 

CoKUEKCUL Aircraft 

2. Different methods of imposing such limitation may be adopted by 
different States. The precise methods adopted by any State must be in 
conformity with its organic law. In some States it may be possible to im- 
pose an arbitrary limitation ; in others, by the exercise of the police power, 
or of the power to tax, a practical limitation may be enforced. In the 
United States, where laws passed by Congress must conform to the written 
Constitution of the country, there may be some difficulty in finding an 
effective means of imposing this limitation, but nevertheless it is believed that 
if necessary, such means can be found. 

3. Before discussing any other phase of the matter it will be well 
to consider carefully the effects which would follow the imposition of the 
limitation upon the numbers and characters of commercial aircraft which 
may be owned and operated by the nationals of a State. Tn the first place, if 
commercial aeronautics is allowed to follow the natural laws which hare 
governed the development of all other means of transportation and coramuni- 
cation, the number and character of such aircraft will probably depend oa 
financial considerations. That is, commercial aeronautics as a business will 
not thrive unless the operation of the aircraft will return a substantial profit. 
The Stale may interfere with the operation of these natural laws by granting 
to the owners and operators of such aircraft a direct or indirect subsidy. By 
■o doing enterprises which would not otherwise be financially successful ttay 
be enabled to live and in this way the numBer of aircraft used for com- 
mercial purposes will be greater than if the natural laws of development had 
been allowed to take their course. 

'98 \ix.JMi>.r.& 
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Cannot Bak 

It is not easy to foresee what consequences to human progress will come 
in the future from the development of aeronautics in all its branches. They 
will certainly be marvelous where natural conditions are favorable to such 
development. To try to limit them now with arbitrary laws, even if these 
laws have the purpose of preventing war, would be in the opinion of this 
committee disastrous from the point of view of world progress. 

4. If, among commercial aircraft, we class those owned and operated 
for sport, or pleasure, or convenience, the numbers of these will depend largely 
upon the wealth of the nation, upon the inclination of the people toward 
aeronautics, upon the cost of the aircraft thus employed. 

Lessen Causes of Was 

5. The development of aircraft has presented the world with a new and 
improved means of transportation and communication. One of the causes 
of warfare in the past has been a lack of the proper distribution of the 
world's resources in raw material, food products, and the like. Another 
potent cause of war has been the lack of understanding between races, peo- 
ples and nations. Any addition to the transportation and commi 
facilities of the world should operate to improve the distribution of r 
and likewise to lessen the causes of misunderstandings between peoples, and 
thus lessen the causes of warfare. Any limitation, therefore, placed upon 
commercial aeronautics would have the effect of limiting a means of trans- 
portation and communication between the different parts of the same state 
and between different states. It seems inconceivable that any limitation should 
be imposed upon commercial aeronautics unless it were with the avowed 
object of thereby limiting the air power of a state and thus decreasing the 
liability of war. Commercial aeronautics with its attendant development of 
an aeronautical industry and a personnel skilled in the manufacture, opera- 
tion, and the maintenance of aircraft does furnish a basis of air power. The 
development of commercial aeronautics and the development of a nation's 
air power are inseparable. 

AiBCRAFT Now Speciaueed 

6. Speaking broadly, all aircraft will be of some military value no matter 
what restrictions may be placed upon their character. Some can probably 
be converted with but few changes into military aircraft; others can be 
designed so that with major or minor alterations, or even with none at all, 
they can be employed for military purposes. As a matter of fact, the uses 
of aircraft in war are many. During the world war highly specialiied types 
were designed for special uses. Military aircraft have likewise been developed 
to a degree of perfection not yet reached in commercial aircraft. It is quite 
reasonable to suppose that similar development will take place in commercial 
aircraft ; that they too will be especially designed tor the uses to be made of 
them, and that they may depart quite radically from the military types used 
in the world war. 

Cost May Limit Planes 

In military aircraft, as a rule, a premium is placed upon performance. 
Consideration of initial cost, of cost of operation and of maintenance are 
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brgely disregarded. The safety and convenience of the operators and pas- 
sengers are considered only as these affect their ability to perform their 
military duties. If, as seems evident, commercial aircraft mast be especially 
designed for the service they are to perform in order to have a chance of 
being financially successful, any effort to provide for their conversion into 
military craft will introduce complications which will increase the cost of 
production and operation. This may itself automatically act as a limitation, 
for business enterprises will not be willing to have sud) conditions imposed 
unless they are compensated in some way for the extra cost 

7. Heaviek-Than-Air. 

The war value of an aeroplane may be said to lie in a combioatioa of two 
or more of the following characteristics: 

(a) Its suitability for offensive and defensive equipment 

(6) Its radius of action. 

(e) Its speed. 

(d) Its carrying capacity. 

(e) The height it can attain. 

It is ^t desired to go too deeply into technical matters in this report. 
The committee wishes, however, to point out that the peace value of aircraft 
is at present intimately bound up with the general characteristics which make 
up the value of the airplane in war. The last four of the characteristica 
enumerated above are dependent upon the relation between the amount of 
fuel carried, the horse-power of the engine, the lifting surface and the total 
weight. The committee is of the opinion that formulx could be evolved 
defining the interrelationship of these factors in such a way as to limit tbe 
war value of the machine built in conformity therewith. It is more difficnlt 
to insure that war equipment shall not be mounted in a commercial aeroplane. 
In this matter the committee is of the opinion that definite rules can not be 
laid down. 

Radius or Action VriAL 

Radius of action is of high commercial value. A reliable air service from 
Europe to America in, say, 24 hours, should prove a highly profitable tinder- 
taking. Again, in countries where there is perhaps the greatest scope tor the 
development of airways, countries of great deserts, for example, radius of 
action is essential. Speed is plainly the characteristic on which aircraft rely 
to gain advantage in their competition with other means of transportation. 
It is not yet comfort and security but lime-saving that will tempt passengers, 
mails and valuable cargoes from old established services. To limit speed u 
to stop progress, to throttle aviation in its infancy. 

The power of carrying numbers of passengers or quantities of goods is 
of obvious commercial value and even the attainment of considerable heights 
may eventually be a definite requirement As a matter of fact, the success 
of recent experiments indicates that, with special means of supercharging 
motors, navigation of the air will in the future utilize high regions of the 
atmosphere to take advantage of a less resistance of the air and of favorabk 
high velocity winds. 

Might Check Dbvelopkint 

The factors which comprise "military performance" have therefore a high 
^mmergtal value, and it is the opinion pf this committer that any limitatkin 
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of the character of civil and commercial aircraft must hinder the natnrat 
derelopment of aviation, it is probable that restrictitm as to character will 
have in fact on even more adverse reaction on the progress of aviation than 
would be caused by a restriction on numbers. 

8. Method or LnirrATioN. 

Aircraft can be limited as to number and character by an agreement arbi- 
trarily fixing a maximum number for each nation that will not be exceeded 
and by imposing technical restrictions in such a way as to limit performance. 

9. The difference in organic law as between nations will probably pre- 
vent a single system of limitation being of tmiversal application, Uoreover, 
the rules of formulz whereby alone the character of civil and oMnmercial 
aircraft can be limited must be detailed and stringent At the tame time they 
will be easy to evade and infringement will not be obvious to the casual 
glance. Measurements of horse-power, supporting surface, fuel capacity and 
weight will be necessary if security against evasion is to be insured t^ any 
other means than by trusting to the good faith of the contracting parties. No 
state could consent to having the nationals of another power continually 
inspecting all of its manufacturing plants in order to ascertain whether the 
limitations it imposed were being enforced. 

LooPHOUS pos Invasion 

All these points received the closest of consideration with reference to 
the limitation of Germany's air power and the matter is so complicated Qnt 
the final drafting of the technical rules has not yet been completed. But 
taking rules as drafted and even assuming continuous inspection of a most 
stringent character, it appears that there are still loopholes for evasion. No 
rules can prevent aircraft being designed in peace to permit of the ready 
installment of larger tanks in war; engines can be made interchangeable 
enabling one of higher power to be rapidly installed ; even carrying surface 
can be increased by the standardization and interchangeability of wings and 
other methods and it is not impossible to conceive of civil and commercial 
aircraft being designed with a view to ultimate war requirements. 

10. For the above reason the committee is agreed that in the present stage 
of development of aviaticn a universal limitation by formulx of the char- 
acter of commercial aircraft is impracticable. 

Question or Subsidy 

11. Without expressing an opinion as to the desiraUlity of abolishing sub- 
sidies for the encouragement of commercial aviation the committee points 
out that such subsidies, direct or indirect, can have a great influence on the 
character and number of commercial aircraft in relation to their war value. 
In fact, subsidies will tend to decrease the natural divergence between milt- 
tary and commercial aircraft and render the latter more readily adaptable to 
war uses. It is necessary, however, to add that indirect subsidies or other 
encouragement are most difficult to prevent and even when acting in good 
faith governments of different nations will place different interpretations on 
such encouragement 

The question of whether subsidies are granted or not will have great 
bearing upon development of commercial aircraft in general, and will affect 
the future welfare of the nations. This question, therefore, can not be deter- 
mined from the point of view solely of the adaptability for war uses. 
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Civn. AisotArr 

In this discussion a distinction is drawn between commercial aircraft and 
civil aircraft The latter will comprise all aircraft operated by a state exc^ 
those which it operates in connection with its military enterprises. Civil air- 
craft will, therefore, include any which are state-operated tn the customs 
service, for transporting the mails, the exercise of its police powers, and 
the like. It is readily apparent that aa aircraft operate in a medium where 
there are no physical barriers, they can compete in some measure with everr 
means of transportation used on land or water. It is therefore possible for 
much of the transportation requirements of any stale to be met by the opera- 
tion of aircraft. Such aircraft manifestly are not dependent for their being 
upon their ability to be operated at a profit. The state will decide how best 
it may enforce its laws, exercise its police power, transport state-owned mer- 
chandise or mails, and the means used will be those which are most efBdent 
and most economical from the standpoint of the state itself. The cheapest will 
not always be the best, or the most satisfactory. 

Civn, Ceaft Defy Ijiirr 

The number and the legitimate use of aircraft by any government for 
such civil purposes will, therefore, be limited only by the estimate placed upon 
the service which they can render and by the consent of the people to raising 
by taxation the amount of money which must be employed for their acquire- 
ment, operation and maintenance. 

13- If the civil agencies of a state use aircraft for police or other pur- 
poses that are essentially military in character this class of civil aircraft 
should be discussed under the limitation of militaiy aircraft. 

14. The number and character of such civil aircraft can be limited onl; 
by an arbitrary agreement among the states. 

15. It would, again, be utterly impracticable to set up any agency acting 
under authority other than that of a nation itself to regulate the number of 
civil aircraft owned and operated by the state. 



LIGHTER-THAN-AIR CRAFT 
Limitation of Nitubek and CHASAcmt 

iti. The characteristics of lighter-than-air craft are such that timitatioa 
of number and character presents little technical or practical difBculty. It is 
a peculiarity of these craft that their efficiency is very intimately bound up 
in their size. Small dirigibles have a war value of their own, but it is limited 
and they can not be considered as offensive weapons. For example, a small 
vessel of this kind can not attain any considerable height while carrying a 
useful load, and even if filled with noninflammable gas its vulnerability to 
gun fire at the heights it could reach 'preclude its being utilized for such pur- 
poses as aerial bombardment Only in large-sized dirigibles can a useful 
load be carried to a reasonable military height at a fair speed. Limitation of 
size is therefore sufficient to insure that lighter-than-air craft should be 
incapable of offensive aerial action. Moreover, the construction of large 
dirifpbles requires large shed accommodation and can not be kept secret; in 
this respect they resemble surface warships. 
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Cah Check Dirigibles 

17- It is therefore possible to regulate their numbers and size by a simple 
system of international agreement and infringement of such agreement can 
be readily detected without a detailed system of control. 

18. The committee is agreed that the possibilities of war use for large 
dirigibles may still exist. Although in the later stages of the world war it 
appeared as if the defense had the mastery over attack in lighter-than-air 
craft, the introduction of larger craft filled with noninfiammable gas and 
carrying their own protective aeroplanes may again permit bombardments 
being carried out by dirigibles. 

This committee desires, however, to draw attention to the fact that dirigi- 
bles become increasingly efficient with increase of siie. Any limit which is 
imposed on the size of commercial dirigibles must shut the door on the possi- 
tnlity of their development for legitimate civil enterprises. 

LtMiTATioN OF THE Use of Aibcbaft 

19. The committee is of the opinion tbal it would be useless to attempt 
to lay down a rule that civil and commercial aircraft should not be used in 
war, as they consider that no nation could deny itself the value for war pur- 
poses of their commercial machines provided that they are suitable for any 
warlike purposes. It is understood that when so used they will be manned by 
service personnel of the slate and carry the proper distinguishing marks, and 
will in fact become war aircraft; their use does not therefore require discus- 
aion in this part of the committee report. 

30. The use of civil and commercial aircraft in peace is governed by the 
international air convention wbich amply safeguards a state's sovereignty in 
the air against abuse. 

Suggests Air Convsinjon 

21. This convention has already been ratified by Great Britain, France, 
Japan, Belgium, Greece, Portugal, Serb, Croat and Slovene slate and Siam. 
It will at a very near date come into force for these various powers and later 
for the other signatory states and also nonsignatory powers who desire to 
adhere to it 

aa. The committee is aware, however, that for certain reasons the United 
States has not yet announced its adherence to this convention. The com- 
mittee, therefore, suggests for the consideration of the subcommittee on pro- 
gram and procedure, that a convention covering the different phases of aerial 
navigation and based upon the one mentioned above could be drawn up at 
this conference to which the assent of all powers represented could be given. 
The committee further believe that this is most desirable. 

SUMMARY OF CONCLUSIONS 

CtVtL AND CoVHEStCIAL AlRCBAFT 

33. This committee understands that the purpose of this conference is to 
promote peace and to remove the causes of warfare. It must be understood 
distinctly that if the conference decided to limit the development of commer- 
cial aircraft in order to retard the development of air power, the immediate 
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result will be the retarded development of means of transportatioa and coni- 
munication which will itself, if imrestricled, largely act to bring aboct the 
same result, the removal of some of the causes of warfare. 

24. This committee is unanimously of the opinion that in the preteot 
state of development of aeronautics there is a technical possibility of the 
limitation of numbers, character and use of civil and commercial aircraft 
with regard to their utilization in war 1 they are, however, agreed that such 
limitation of numbers and especially of character is not practicable, except in 
the case of lighter-than-air craft of above a certain displacement 

Decision Up 10 Confekencx 

2S- Aj regards the desirability of limitations, the committee has touched 
on those factors which must be understood before arriving at a decision. It 
feels it to be a duty to lay great stresi upon the following fact which will have 
a decided bearing upon any determination of the proper policy to be adopted: 
Any limitation as to number and character of civil and commercial aircraft 
heavier-than-air or lighter-than-air, which 15 efficacious to hinder their utJlttr 
for war purposes, must interfere disastrously with the natural development of 
aeronautics for legitimate civil and commercial enterprises. To limit the 
science of aeronautics in its present state is to shut the door on prepress. It 
is for the conference to decide whether the limitations which can with dif- 
ficulty be devised and imposed are to he adopted at such a cost 

MiUTARY AntOAn 

Note — In the part of the report which follows the word "military" is used 
in its widest sense to denote "pertaining to the fighting services whether 
naval, military or air." 

Preliuihasv Remarks 

afi. The committee agreed that before entering upon a discussion of pos- 
sible limitation of the numbers of military aircraft, it was desirable that the 
present relative air strength of the nations represented should be ascertained 
attd tabulated in a simple form designed to facilitate comparison between 
them. The results of this investigation are tabulated in appendices I, 2, 3, 4, 5 
attached to this report It is remarked that though these forms afford a 
guide to the relative military air strengths at the present day, it is imprac- 
ticable to present a complete estimate of a nation's air power, since air power 
is (as has been already shown) intimately bound up in factors other than the 
military establishment. Differences in organization and administration of the 
various national aerial forces are a further obstacle to direct comparison in 
detail; these factors must not be forgotten when studying the statement pre- 
sented and must be kept in the foreground of alt discussions as to the possi- 
bility of limitatioiL 

As TO NlTHBER 

37. The limitation of number of military aircraft presents from one point 
of view less difficulty than the similar problem in the case of commercial air- 
craft It is obvious that if a limitation on the number of military aircraft is 
agreed upon between nations, it can be imposed by a state without that inter- 
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ference with the hberly of citizens which complicates the question of aircraft 
devoted to commercial pursuits. But when the details of such an agreement 
are considered, it will be found a matter of great difficulty to find a reason- 
able basis on which the allotment of relative strengths can be made. For 

(i) The "status quo" can not serve as a starting point, since the state of 
development of air services differs widely in the case of various powers (lee 
appendices), and in no case can these services be considered as complete. 

(ii) The size of a nation's navy and army will influence the basis, in to 
far as aircraft are essentia] auxiliaries to those services. 

National Policies Ditfeb 
(iii) National policy will differ as between nations; some nations, for 
example, will wish to have targe air forces for coast defense where othen 
prefer to trust to older methods. Development on the lines of the substi- 
tution of air forces for other forms of force are likely to be considerable. 
(iv) The potentialities of air forces in policing and garrisoning semi- 
dvilized or uncivilized countries are as yet only partially realized. The num- 
ber of aircraft required for such duties will vary with the size and nature of 
the territories to be patrolled and with the value placed on their services by 
different nations. 

Must Consider Geography 

(v) The geographical position and peculiarities of a state, the situation 
and strength of its possible enemies, and the nature of a possible attack must 
influence the number of aircraft it will desire to maintain. 

(vi) Different terms of service for personnel will influence the effective- 
ness of air services and the size of the reserve. 

(vii) The state of development or possibilities for dvil aeronautics will 
have, as has been shown above, a direct bearing on the number of military 
aircraft which it may be desirable for a state to maintain. 

The problem of finding a suitable ratio between the air forces of various 
powers is thus at the present time almost insuperable. 

As TO Character 

But even should it be possible to fix the ratio, such a limitation would be 
of little value without some limit as to the character of the aircraft. When 
the question of limitation of naval armaments was considered by the con- 
ference it was found necessary to limit the displacement of individual shtpi 
as well as the total tonnage. In the absence of similar provision the limita- 
tion of numbers of aircraft would only result in competitive building of air- 
craft of greater and greater power and size. The methods of limitation must, 
therefore, attempt to legislate for both number and character. 

Heavux-Than-Air 

Methods of Luiitation 

39. The following methods may be employed : 

First The limitation of the number of military aircraft 

Second. The limitation of the amount of horse-power for military aircraft 
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Third. The limitatioa of the lift tonnage for military aircraft 

Fourth. The limitation of personnel for military aircraft. 

Fifth. The limitation of military aircraft budgets. 

These five methods may be applied in combination or singly and are con< 
aidered in detail below : 

limitation of the number of aircraft is the most obvious method of limit* 
ing (he strength of the aviation force, but in attempting to apply this method 
the question of size and type at once arises. It might be necessary to limit 
the maximum wing surface permitted to a single aircraft or it might be 
necessary to prescribe the number of aircraft in each of the type groups, 
such as combat planes, bombing planes, &c ; this question of definition of type 
presents great difficulty. In order to make an effective limitation of the 
numbers of military aircraft to be maintained in peace time by any nation, 
it will be necessary to have a detailed understanding on the following points : 

Presents Gvkm: DtmcuLTV 

1. On the number and types actually in use by organized aerial units. 
a. On the number and types held in reserve. 

3. On the number and type of engines held in reserve. 

4. On the replacement of planes crashed, worn out, or replaced by later 
models. In the case of obsolete and other planes that are replaced by other 
models it would be necessary to enter into an agreement regarding the dis- 
posal of planes so replaced. Otherwise it would be possible to build up an 
unlimited war reserve merely by classifying the planes so held as obsolete, or 
by converting them into civil or commercial planes. 

5. On the limitation of the adoption of new and more powerful types. 
Alt these points will present great difficulty in an age when aircraft can 

become obsolete in a few months, and when their nature is such that war 
wastage may be as high as 300% per month. 

Second Mbthod OtrtuNBD 

The second method of limitation, limitation of horse-power may apply to: 
(i) Total horse-power in assembled planes. 

(2) Total horse-power in assembled engines. 

(3) Horsepower in a single individual plane of a given type. 

This can only be based on the cubic capacity of the engines ; there will be 
no guarantee that a nation has not discovered a secret which will enable 
greater horse-power to be got out of limited capacity, nor is it reasonable to 
expect any nation to disclose such a secret. The more detailed the limitation 
the greater the administrative difficulty of enforcement, particularly under 
present conditions, when administrative methods are so widely different, and, 
as pointed out in the first part of the report, any enforcement, to be effectual, 
would entail such detailed inspection by a foreign commission as to be intol- 
erable to any nation. 

Lift Tonnact Plan 

The third method of limitation, limitation of lift tonnage, may apply to: 

(i) Total lift tonnage in assembled planes. 

(3) Total lift tonnage in all planes assembled or not assembled. 

(3} Lift tonnage of a single individual plane of a given type. 
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Any method must presumably be based on wing area and horse-power. It 
has been mentioned that the actual horse-power may be unknown, and it is 
conceivable that a nation may discover a wing shape of extreme lifting 
efiiciency and neglect to disclose the fact. Limitation of lift tonnage may 
therefore be wholly illusory, and the remarks as to inspection made in the 
last paragraph apply to this method also. 

Point Out DiFncui.TiEs 

33. The fourth method of limitation, whether of the total of organized 
personnel for war aircraft or only of pilots in the permanent military estab- 
lishment, fails by reason of the difference in oi^aniiation between different 
states. A nation which has a separate air service has to include in its organ- 
ized personnel those employed in recruiting, supply, transport, administrative 
headquarters, &c. In the case of nations whose air forces are contained in 
their naval and military forces, supply, &c., personnel are included in naval 
and military establisl\ments ; a fair comparison can not therefore be made. 
Moreover the difference in terms of service, long or short, voluntary service 
or conscription, must introduce incalculable factors which directly affect the 
efficiency of organized air forces and the size and efficiency of the reserve. 

Feak to Cause Friction 

34. The fifth method of limitation, limitation by means of limiting the 
budget and thereby controlling the amount of money that may be expended 
annually for aviation, seems simple in theory, but it is difficult of applica- 
tion. The various methods of distributing budgets for material under dif- 
ferent subheads make it impracticable to determine or compare the actual 
sums expended exclusively for aircraft, and the question is at present further 
complicated by the factor of the relative purchasing power of the currency 
of various nations. 

35. Of the five methods of limitation, limitation by lift tonnage or horse- 
power appears to present the least objections, but to make these or any other 
methods effective, it would be necessary (as previously pointed out) to 
organize a system of international inspections. Any system of intemationai 
inspection would be almost certain to arouse ill feeling and would tend to 
cause friction rather than to insure harmony and good feeling between 
friendly powers. 

I U PRACTICABILITY OF LiHITATIOK OP NUMBER AND CharACTKR 

36. Objections in detail to each su^estcd method of limitation have been 
advanced above — there is one insuperable objection which is common to every 
method, namely, the close relationship which at present exists between civil or 
commercial aeronautics and air power. Unless civil and commercial aero- 
nautics are strictly limited — and it has been shown in the early part of this 
report that it is not practicable to limit them — a nation desiring air power in 
excess of the limit imposed or agreed to will develop its civil and commercial 
aeronautics to any extent desired. 

Granted a flourishing aeronautical industry, the number of the present 
type of perishable military aeroplanes active on any given date is only one 
of the elements of air power. During the war a single American hrm con- 
tracted to deliver 100 aircraft a day, and the output of engines can be organ- 
ized on a similar scale. A nation's air power can thus be multiplied not only 
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bjr the acttui nmnber of chril and commercial aircraft in tiM, bol also by the 
capacity of the indtutry to tnm to the mannfactore of military aircraft in 
large quantities. limitation of the number of horse-power and lift tonnage 
would under such conditions prore illusory. This commercial indnstiy will 
further provide a great potential reserve of pilots and skilled technical per- 
sonnel aiid will thus discount to a great extent any limitation of numbers of 
the personnel of military aviation. 

BBUKn Limit Iktsacticau 

37. It is the opinion of this committee that the limitation of military air 
power (as regards beavier-than^r craft) is not practicable at the present 
time. Tbcir reasons for this decision are as follows: 

(I) The difficulty of finding a basis for the proportion of aircraft to be 
allotted to the various nations. 

(II) The difficulty of devising technical methods to impose such limita- 
tion. 

(III) The difficnlly of enforcing such methods. 

(IV) The interdependence between air power and a commercial aircraft 
indiutry which it is not practicable to limit 

LjcHm-THAH-Aii Ckaft 

3& Many of the remarks already made apply to lighter-than-air craft, 
but, as in the case of commercial aircraft of this nature, limitation is both 
possible and practicable. It is unnecessary to recapitulate the argument that 
the military value of a dirigible is dependent on its size, and the sise of 
dirigibles and the number maintained can be limited by agreement of a few 
simple rules. Infraction of such rules can be rapidly ascertained without 
detailed inspection. But such a limitation of lighter'than-air aviation forces 
would not effect a limitation of this Idnd of air power of a nation unless a 
limitaticMi were also imposed on its ligfater-than-air commercial activities. 
The line of demarkation between the large commercial airship and the mili- 
tary airship is very sUght, and a commercial dirigible would require little, if 
any, alteration in order to adapt it to military purposes. The objections to 
the limitation of the nnmber or character of commercial lighter-than-air craft 
have already been remarked on. 

The QtJEsnoH of thk Usb or Miutakv AtacKArr 

30- It is necessary in the interests of humanity and to lessen the chances 
of international friction that the rules which should govern the use of air- 
craft in war should be codified and be made the subject of international 
agreement 

40. The matter has been considered by this committee in connection with 
a draft code of "Rules for aircraft in war," submitted for remarks by the 
committee on the laws of war. The subject appears to the committee to be 
one of extreme importance and one which raises far-reaching problems, legal, 
political, commercial and military; it requires therefore exhaustive discus- 
sion by a single committee in which experts on all these issues are assembled. 

The representatives of the United States and Japan on this committee ar« 
prepared to discuss the rules submitted from a technical point of view as 
provkled for in the agenda under paragraph on limitation of new types of 
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military arms, but the representatives of Great Britain, France and Italy are 
not so prepared. They stale that the time between receipt of the agentU for 
the conference and their date of sailing has not permitted that exhaustive 
discussion of the subject that would enable them to advance a national view- 
pobt on a matter which affects so many and varied interests. In some cases 
the national policy has not yet been determined. 

FOK FtntTHER CONFERENCB 

41. This committee recommends, therefore, that the question of the 
rules for aircraft in war be not considered at a conference in which all the 
members are not prepared to discuss so large a subject, but that the matter 
be postponed to a further conference which it is recommended be assembled 
for the purpose at a date and place agreed through diplomatic channels. 

SiJMUAKV OF Conclusions Aikived at bv thb Cbmii'iTEE on 
NifUBo:, Chasacrb. and Use of Aucbaft 

42. The committee are agreed that among the more important elements 
which influence the power that a nation may exert by means of aircraft are 
the following: 

(1) The adaptability of its people to aeronautics. 

(3) Geographic location and characteristics of the territory occupied by 
the nation and its dependencies. 

(3) The ability to produce and maintain aircraft and accessories. 

(4) The amount and character of aeronautical activity outside the mili- 
tary establishment, such as commercial and dvil aeronautical activities, and 
sport and pleasure flying. 

(5) The size and efficiency of its air establishment for military purposes 
consisting of (a) the active establishment including permanent headquarters, 
bureaus, squadrons, schools, technical establishments, depots of material and 
personnel, &c., (b) the reserve establishment including organized and unor- 
ganized reserve personnel and war reserve of material. 

Adaftabiuty Is Varied 

43. (i) The adaptability of a nation to aeronautics. 

Interest of the general public in aeronautics seems to be inherent in some 
nations ; in others it is dormant or almost lacking. The confidence of a peo- 
ple in aeronautics in general is undoubtedly a factor worthy of serious con- 
sideration when estimating the air power of that country. It is possible that 
a far-seeing government may stimulate the interest of its general public in 
aeronautics by exhibitions, general educational measures, and by the encour- 
agement in a financial way of individuals already interested, and thus increase 
the adaptability of its people to aeronautics. 

44. (2) Geographic location and characteristics of the territory occu- 
pied by the nation and its dependencies. 

This may be looked on as closely akin to (i). The physical characteris- 
tics of a country will have a considerable influence on the attitude taken by 
its inhabitants toward aviation. It is obvious that, while the government 
action may improve the natural characteristics of a country to a certain 
degree, by making aerodomes, &c., it is not possible for any limitation of such 
action to be made except by limiting the total amount spent by the nation on 
aviation, a method which has already been shown to be largely ineffective. 



,mzocuy Google 



2IO AIRCRAFT YEAR BOOK 

Many pAcnws Intolvd 

45- (3) The ability to produce and maintain aircraft and accesioriu. 

Tlie maximum aeronautical industry possible for a nation to build np 
tmder idea! conditions is determined by (1) the extent to which manufactur- 
ing in general is carried on; (2) by the character of articles manufactured; 
(3) by the manufacturing methods in general, that is, whether articles are 
manufactured by machinery or by hand; (4) the supply and availability of 
essential raw materials. In the manufacture of many articles the raw ma- 
terials used and the manufacturing methods are similar to those employed in 
the manufacture of aircraft and accessories. The amount of this class of 
manufacturing carried on in any country is an essential factor in estimating 
the ability of a nation to produce aircraft. 

List Euuents or Aik Power 

The ability to expand an existing aeronautical industry rapidly enough to 
meet war conditions is one of the most important elements of air power. 
This may be estimated by (1) the number of individuals skilled in the manu- 
facture of aircraft and accessories; (z) the number of individuals whose 
training in industries similar to the aeronautical industry forms a basis for 
learning readily and rapidly the special problems encountered in the manu- 
facture of aircraft and accessories; (3) the size and condition of the existing 
aeronautical industries and the size and number of manufacturii^ concerns 
that can readily be converted to the manufacture of aircraft and acces- 
sories; (4) the existence of a definite program previously determined upon, 
and the extent to which orders have been previously placed in anticipation 
of an emergency, with a consequent perfection of plans; (5) the amount and 
state of availability of the essential raw materials; (6) the quantity of avail- 
able jigs, tools, dies and production drawings for going into quantity pro- 
duction of standard equipment. 

Industry Fc«iis Reserve 

46. (4) The amount and character of aeronautical activity outside the 
military establishment has been exhaustively discussed under the limitation of 
Civil and commercial aircraft. It has been shown that this is intimately 
bound up with (i), (2> and (3) above, and that, with the exception of 
lighter-than-air craft of above a certain size, it is not practicable to limit it 
except perhaps by limiting the amount of subsidies to commercial aviation, a 
method which has been shown to be difficult of application and to be other- 
wise objectionable. It has also been shown that the limitation of lighter-than- 
air craft would have a disastrous effect on aviation. 

47. (5) Existing establishment of aircraft used for military purposes 
and the reserve. 

The size of the organized reserve will depend upon the siie of the militarjr 
establishment and the rate at which members of the military establishment 
are trained and relumed to civil pursuits. Any reduction in the permanent 
peace-time establishment will carry with it a consequent reduction in organ* 
ized and trained reserves. There is, however, a type of personnel whose civil 
pursuits fit them for immediate service in the air establishment This class 
is made up by those eng^ed in commercial and civil aeronautics and indus- 
trial pursuits which require the same trades and basic knowledge and cxperi- 
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cnce aa is reqnired in the operation and maintenance of military aircraft. 
Thit class will not be seriously affected by any change in the military estab- 
Uslunent 

Results or Liuitation 

48. Technical considerations have led the committee to the conclusion 
that the limitation of the fifth element, namely, the size and efficiency of 
peace-time air establishments for military purposes (including the active 
establishment and the organized reserve), although theoretically possible, is 
not practicable. The committee also desires to lay stress on the fact that, 
even if such limitation was practicable, it would not prevent the use of air 
power in war, but would only operate to give greater comparative importance 
to the other elements of air power which cannot be limited for the reasons 
given in the report 

Final Conclusion 

NtruBEK AMD Chasactek 

The committee is of the opinion that it is not practicable to impose 
any effective limitations upon the numbers or characteristics of aircraft, 
either commercial or military, excepting in the single case of lighter-than-air 
craft 

Use 

The committee is of the opinion that the use of aircraft in war should 
be governed by the rules of warfare as adapted to aircraft by a further con- 
ference which should be held at a later date. 

Respectfully submitted by 

COHUmEE OH AnCKAFT. 

For the United States of America— William A. Uoffett, chairman, rear 
admiral, U. S. N.; Mason M. Patrick, major general, U. S. A. 

For the British Empire— J. F. A. Higgins, air vice marshal, R. A. F. 

For France — Albert Roper, capitaine pilote aviateur, French army. 

For Italy — Riccardo Moizo, colonel, R. I. A. 

For Japan — Osami Nagano, captain, I. }. M. 

Note: The Italian representative believes and desires to place on record 
that one way in which it would be possible to limit the air power of a nation 
would be by placing a limit upon the number of pilots in the permanent mili- 
tary establishment and consequently agrees with the general reasoning of the 
report in so far as it is not contrary to this opinion. 

(Signed) Col. R. Uoizo. 

(Riccardo Moizo, Colonel, R, I. A.) 

Washington, D. C, Jaa 7, 1922. 



Digitizecoy Google 



AIR MAIL SERVICE, POST OFFICE DEPARTMENT 



Executives 

G>1. Paul Henderson Second Assistant Postmaster General 

C F. Egge General Superintendent 

C. I. Stanton Assistant General Superintendent 

James C Edgerton Superintendent of Radio 

G. L. Conner Chief Gerk 



Division Superintendents, Etc. 

J. E. Whitbeck, Eastern Division, Hazelhurgt Field, Hempstead, L. I., N. Y. 

A. R. Dunphy, Central Division, Omaha, Nebraska. 

G. H. Colwell, Western Division, San Francisco, California. 

E. J. ScanloD. Warehouse, 115 Gotthardt St., Newark, N. J. 

Randolph G. Page, Repair Depot, Maywood, 111. 

Air Mail Fiei-ds 
(For description of fields and hangars see Year Book, 1921, p. zaz.) 

College Paric, Md. (Headquarters) 'North Platte, Nebr. 
*Haze1hurtt Field, Hempstead, L. I., *Che]renne, Wyo. 

N. Y. 
*BelIefonte, Pa. Rawlins, Wyo. 

*Qeveland, Ohio, *Rock Springs, Wyo. 

'Bryan, Ohio. *Salt Lake City, Utah. 

*Chicago, 111. (Checkerboard Field, *Elko, Nev. 

Maywood, III) 
*Iowa City, la, 
*Omaba, Nebr. 



Transcontinental Controls 

Haielhnrst Field, L. I., N. Y.— 

Bellefonte, Pa 225 miles 

Geveland, Ohio 210 miles 

Bryan, Ohio 160 miles 

Chicago, 111 17s miles 

Iowa City, la, 195 miles 
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AIR MAIL SERVICE 

Omaha, Mebr. 33a miles 

North Platte, Nebr. 245 miles 

Cheyenne, Wyo. 215 miles 

Rawlins, Wyo. 134 miles 

Rode Springs, Wyo. 106 miles 

Salt Lake City, UUh iSS miles 

Elko, Nev. ao5 miles 

Reno, Ner 235 miles 

San Francisco, Cat 190 miles 

Total a68o miles 

Above distances went into effect October t, 1921. 

Planes in Sbrvice 

Htru- UtU ttmmbtr t» 

Entint Poatr C*pacitj StTvict 

xlelcd Libertr-i» 4M JS« Dx- So 
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FOREST FIRE PATROL 

(Department of Agriculture) 
Season 1921 





Dbtrict 

No.S 

California 


District No. 6 
Oregon and 
Washington 


Totals 




595 
277 
338 
ao7 

Z 

209 

48 


653 
107 

■! 

320 
55 
482 
171 

67.39 per cent 
91.13 percent 


t34S 

- 384 

88* 

373 

55 
691 
319 


Na of fires inside of Natl. Forests 

No. of fires outside of Natl. Forests 

No. of fires reported first by air patrol. . 
No. of fires reported by other agencies. . 


False fires (logging camps, permits, etc.) 


No. of fires reported on landing 
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NATIONAL ADVISORY COMMITTEE FOR 

AERONAUTICS 

2722 Navy Building, Washington, D. C. 

Okganization 

Charles D. Walcott, ScD., Chainnan 
S. W. StrattoD, Sc.D., Secretary 

Joseph S. Ames, Ph.D., Chairman, Executive Committee 
Major Thurman H. Bane, U.S.A. Charles F. Marvin, M.E. 

Rear Admiral W. A. Moffett, U.S.N. Maj. Gen. M. M. Patrick, U.SJV. 
William F. Durand, PhJ>. Michael I. Pupin, PkD. 

John F. Hayford, CE Rear Admiral D. W. Taylor, U.S.N. 

Orvillc Wright, B. S. 
Executive Officer, G. W. Lewis 
Assistant Secretary, J. F. Victory 

The National Advisory Committee for Aeronautics is the official agency 
of the Government for determining the prohlems of flight involving applied 
scientific research. In addition to the exercise of its function of supervising 
and directing the scientific study of the problems of flight as required by law, 
the Committee also serves as an advisory committee for the consideration of 
questions of general aeronautical policy. In its last annual report to Congress, 
the Committee made a number of recommendations which may be simunarized 
as follows: 

The most urgent need for the successful development of aviation at the 
present time, either for military or civil purposes, is the enactment of legis- 
lation providing for the Federal regulation of air navigation, including the 
licensing of aviators, aircraft, airways and airdromes; the airways should 
consist of chains of landing fields providing supply and repair facilities and 
including the necessary meteorological stations, observations, and reports. If 
the Federal Goverriment will establish and regulate transcontinental airways, 
as recommended, the committee is confident that air lines for the trans- 
portation of passengers or goods will be rapidly established by private enter- 
prises in all parts of the country. 

The committee emphasizes the importance of extending serological service 
(under the Weather Bureau) along airways as established, and recommend* 
that adequate provision of law be made for this service, which is so indispen- 
sable to the success and safety of air navigation. 

Whatever may have been the faults or the shortcomings of the aircraft 
industry during or since the war, the fact remains that there must be an air- 
craft industry, and that it should be kept in such a condition as to be able 
to expand promptly and properly to meet increased demand in case of 
emergency. The Government, as the prindpal consumer, is directly con- 
217 
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cerned in the matter, and ahouM formulate a policy which would be effective 
to sustain and stabilize the aeronautical industry and encourage the develop- 
ment of new and improved types of aircraft 

Aviation is indispensable to the Army and to the Navy in warfare; and 
its relative importance will continue to increase. Other branches of the 
military services are comparatively well developed, whereas aviation is still 
in the early stages of its development The demand for greatly reduced 
expenditures in the military and naval services should not apply to the air 
services. The committee recommends that liberal provision be made for the 
Army and Navy Air Services, not only that provision be made for the 
maintenance and training of personnel, but also that the funds be adequate 
to insure the fullest development of aviation for military and naval purposes. 
Substantial progress in aeronautical development, whether for military 
or commercial purposes, must be based upon the applications to the problems 
of flight of scientilic principles and the results of research. The exact 
prescribed function of the National Advisory Committee for Aeronautics is 
the prosecution and coordination of scientific research, and, while encourage- 
ment may be taken from the progress made, greater provision for the 
continuous prosecution of research on a larger scale is strongly recom- 
mended by the committee. 

The Air Mail Service has demonstrated that airplanes can be utilized with 
certain advantages in carrying the mails, despite the handicap of using 
military types of aircraft, poorly adapted to its work or to any civil or com- 
mercial purpose. There are several causes which are delaying the develop- 
ment of civil aviation, such as the lack of airways, landing fields, serological 
service, and aircraft properly designed for commercial uses. The Air 
Mail Service stands out as a pioneer agency, overcoming these handicaps 
and blazing the way, so to speak, for the practical development of commercial 
aviation. As a permanent proposition, however, the Post Office Department, 
as its functions are now conceived, should no more operate directly a special 
air mail service tlian it should operate a special railroad mail service; but 
until such time as the necessary aids to commercial aviation have been estab- 
lished it will be next to impossible for any private corporation to operate 
under contract an air mail service in competition with the railroads. The 
National Advisory Committee for Aeronautics therefore recommends that 
provision be made for the continuation of the Air Mail Service under the 
Post Office Department. 

The United States has a virtual monopoly of the known sources of supply 
of helium, and these are limited. Experiments have been conducted by the 
Bureau of Mines with a view to the development of methods of production 
and storage, but as yet the problem of storage in large quantities has not been 
satisfactorily solved. Because the known supply is limited, because it is 
escaping into the atmosphere at an estimated rate sufficient to fill four large 
airships weekly, and because of the tremendously increased value and safety 
which the use of helium would give to airships, particularly in warfare, 
it is, in the opinion of the National Advisory Committee tor Aeronautics, the 
very essence of wisdom and prudence to provide for the conservation of 
large reserves through the acquisition and sealing by the Government of the 
best helium -producing fields. Attention now being given to the development 
of types of airships to realize fully the advantages which the use of helium 
would afford should be continued. Such development would give America 
advantages, for purposes either of war or commerce, with which tio other 
nation could successfully compete. 
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In transmitting the annual report of the Committee, President Harding 
endorsed its recommendations in the following letter : 

"To the Congress of the United Stales: 

"In compliance with the provisions of the act of March 3, 1915. establish- 
ing the National Advisory Committee for Aeronautics, I transmit herewith 
the serenth annual report of the committee for the fiscal year ended June 
30, 1921. 

"I think there can be no doubt that the development of aviation will 
become of great importance for the purposes of commerce, as well as for 
national defense. While the material progress in aircraft has been remark' 
able, the use has not yet been extensively developed in America. This has been 
due, in the main, to lack of wise and necessary legislation. Aviation is 
destined to make great strides, and I believe that America, its birthplace, can 
and should be foremost in its development. 

"I therefore urge upon (he Congress the advisability of giving heed to the 
recommendations of the committee, the first and most important of which i> 
that a bureau be established in the Department of Commerce for the regula- 
tion and development of air navigation. 

Warrek G. Hakdinc" 
"The White House, 

"December 7, 1921." 
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CUSTOMS REGULATIONS 

(Treasury Dejartment) 

At this time there are no custom laws on the statute books relating par- 
ticularly to aircraft, and importations of and by lurcraft are governed by 
the laws and regulations relating to other merchandise and vehicular traffic 
Under the provisions of Paragraph O, Section IV of the Tariff Act of 
October 3, 1913, aircraft and aircraft parts manufactured or produced with the 
use of imported duty-paid materials and exported are entitled to a draw- 
back or refund of 99 per cent of the duties paid on the imported materials 
used, and that a number of manufacturers of such articles have been granted 
rates of drawback 00 the same. 

Airplanes, airships and balloons, imported for the purpose of taking 
pari in races or other contests, may be entered under bond for their exporta- 
tion within three months after importation, in the same manner as automobiles 
imported for similar purposes are admitted under bond, in accordance with 
the provisions of Paragraph 596 of the Customs Regulations of 1908L The 
time for such airplanes, etc, to be admitted, however, will be limited strictly 
to three months and no extension on such bonds will be granted. 



PUBLIC HEALTH SERVICE 
{Treasury Department) 

U. S. Quarantine regulations provide in general that aircraft operating 
between foreign ports and ports of the United States shall secure a United 
States Consular Bill of Health, and upon arrival in the United States, pas- 
sengers and crew are subject to inspection by the quarantine officer of the 

The United States Quarantine Regulations, however, grant exemption to 
vessels plying between "foreign ports on or near the frontiers of the United 
States and ports of the United States adjacent thereto," and this exemption 
applies to carriers, both maritime and aerial, plying between Canadian ports 
and ports of the United States, on the international rivers and lakes, likewise 
Mexican ports and American ports on the Rio Grande River, also those plying 
between Havana, Cuba, and Key West, Florida. Airplanes plying between 
interior points in Mexico and the United States, however, have to secure 
American Consular Bills of Health and are subject to quarantine e 
at the port of destination in the United States. 



Digitizecoy Google 



AIRCRAFT IMPORTS AND EXPORTS 



Imports (U. S.) — Calekdar Year 1920 

Ratei of 

Duty Qtmitides Values 

Airplanes 20% 78 $178,0* 

Parts of 

Metal, chief valtie 20% i4<S^o 

Wood, chief value 15% fii.S^? 



Duties 



Exports (U. S.) 
Export of previous years will be found in "Aircraft Year Book, 1921," p. 385. 



No. 

November i 

December 8 

1921 

January 17 

February 

March I 

April 2 

May 7 

June 3 

July 

August 5 

September 8 

October I 

November 

December 4 

ToUl istti 48 



Airplants Akplant Parts 
Value Value 

$ zfxa $ go6 

50,100 39,969 



II4J75 


24-5W 




24,213 


15,000 


10,921 


15,000 


5486 


39^00 


37.673 


19.500 


7337 




2,444 


47.165 


15^05 


31,000 


3,956 


8,000 


4431 




19.173 
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BUREAU OF STANDARDS 
DEPARTMENT OF COMMERCE 

Personnel Engaged in Aiecbaft Work 

Dr. S. W. Stratton Director of Bureau 

Dr. W. F. Hillebrand Chief of the Chemistry Division 

Dr. C. W. Waidner Chief of Heat and Thermometry Divbion 

Dr. G. K. Burgess Chief of Metallurgical Division 

Dr. L. J. Briggs Chief of Engineering Physics Division 

Prof. C. A. Skinner Chief of Optics Division 

P. H. Bates Acting Chief of Structural and En^ecr- 

ing Materials 
E.CCntteadcn Acting Chief of Electrical Divbion 

The Bureau of Standards co-operates closely with the National Advisory 
Committee for Aeronautics in their research work. The Bureau is equipped 
with two wind tunnels and a third is in process of construction. 



BUREAU OF FOREIGN AND DOMESTIC COMMERCE, 
AUTOMOBILE DIVISION 

(Department of Commerce) 

GoKDON Lee, Chief; M. H. Hoepu, Assistant Chief 

In the middle of 1921 the Automotive Divbion was organized within 
the Bureau of Foreign and Domestic Commerce, Department of Commerce, 
b> assist automotive manufacturers all over the United States in strengthening 
their position in foreign markets and expanding their activities abroad. 
Among groups of manufacturers represented in the Automotive Division are 
those of airplanes, including seaplanes. Information of interest to specific 
groups of manufacturers, such as the Aircraft Manufacturers, represented by 
the Aeronautical Chamber of Commerce, is communicated to a committee 
established for the purpose of maintaining a contact with the Automotive 
Divbion. Through association bulletins, this information b being transmitted . 
to the members of these trade organizations. Data of a conlidential char- 
acter, such as trade opporttuiities, wherein the names of parties interested are 
mentioned, are communicated directly in the form of Special and Confidential 
Circulars to manufacturers listed on the "Exporters' Index." 



Digitizecoy Google 



AIR LAW SECTION 

TpE Wadsworth Bill 

6?TH COHCKKSS, 20 SUEtOH 

S. 3076 

IN THE HOUSE OF REPRESENTATIVES 

February 15, 1923 

Referred to the Committee on Interstate and Foreign Commerce 

AN ACT 

To create a Bureau of Civil Aeronautics in the Department of Commerce, to 
encourage and regulate the operation of civil aircraft in interstate and 
foreign commerce, and for other purposes. 

Be it enacttd by tkt Senati and House of RepreseKlatives of the United 
States of Amtriia in Congress assembled. That the Secretary of Commerce 
be, and he is hereby, authorized to establish in the Department of Commerce 
a bureau to be known as the Bureau of Civil Aeronautics. 

Sec. 2. That the word "aircraft" as employed in this Act shall embrace 
every type of flying machine, conveyance, or vehicle now known or hereafter 
invented, devised, or developed, whether or not used in the carriage or trans- 
portation of persons or property, or without persons or property, flown, 
operated, or navigated in or through the air, and that the term "civil aircraft" 
as employed in this Act shall embrace all forms of aircraft except those 
operated by the Army and the Navy. 

The term "commerce" when used in this Act means the flying, navigat- 
ing, or operating of any civil aircraft in interstate or foreign commerce, or 
in, over, or through the District of Columbia, the Territories, dependencies, 
reservations, national parks, or over any place or building over which the 
United States has jurisdiction. 

Sec. 3. That there shall be at the head of such bureau when established a 
Commissioner of Civil Aeronautics, who shall be appointed by the President, 
by and with the advice and consent of the Senate, who shall receive a salary 
of $6,000 per annum. There shall be also a chief clerk of said bureau who, 
in addition to the usual duties of a chief clerk, may act as commissioner, 
under the direction of the Secretary, and such other deputies, assistants, and 
employees as may be required from time to time, and for which appropria- 
tions shall have been made, and the Secretary of Commerce may, at any 
lime, utilize the services of such officers or employees of any other bureau 
or division of the Department of Commerce as he may deem necessary in the 
administration of this Act, or he may take from such bureaus or divisions 

233 
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such parts thereof as he may deem advisable to create the Bureau of Gvil 
Aeronautics or to consolidate such parts with that bureau. 

Sec 4. That it shall be the duty of the Secretary of Commerce, in con- 
formity with the provisions of this Act, to foster civil aviation in every way 
possible and to do all things necessary therefor, cooperating or consultuig 
with all other established governmental agencies, Federal or State, and taking 
advantage to the fullest degree possible of the facilities they can offer. Thb 
■hall include the following duties: 

(a) To inspect, in order to safeguard life and property, all aircraft 
before it is used in commerce and certify as to its condition, capacity, and 
safety at the date of inspection, and to make the information contained in 
such certificate available to the public in such manner as he may pre- 

(b) To establish aerial traffic rules and regulations for the manner of 
navigating and operating civil aircraft in order to safeguard life and property. 

(c) To investigate and recommend air routes. 

((f) To encourage the establishment of landing fields and air stations. 

(r) To make recommendations to the Weather Bureau as to the neces- 
sary meteorological service. 

(/) To study the possibilities for the development of civil aviation in the 
United States and to collect and disseminate information relative thereto. 

(g) To investigate, record, and make public the causes of accidents in 
civil aviation. 

(A) To exchange with foreign Governments through existing govern- 
mental channels information pertaining to civil aviation. 

(0 To operate and for this purpose to purchase, when appropriations 
shall have been made to do so, such aircraft as the Secretary of Commerce 
may deem necessary for inspecting, licensing, r^ulating, and controlling the 
operation of civil aircraft, and for determining air routes, landing fields, and 
air stations. Government machines to be used if possible and the consent of 
the department having control of the same can be secured. 

(/) To prepare and maintain a comprehensive survey and inventory of 
all industrial and civil aeronautical resources under the jurisdiction of the 
United States. The Secretary may direct the Commissioner of Civil Aero- 
nautics, or any other officer or employee referred to in section 3, to perform 
any or all of the aforesaid duties. 

Sec 5. That for the purpose of making effective the provisions of this 
Act the Secretary of Commerce shall direct the Commissioner of Civil 
Aeronautics to provide regulations, which shall become effective upon the 
approval of the Secretary of Commerce, for the following: 

(a) licensing pilots and such other persons engaged in commerce as 
may be required for the public safety and upon good cause the suspension or 
revocation of such licenses. 

(6) The registration, identification, inspection, and certification of all 
civil aircraft in commerce. 

(c) 'The registration, identification, . inspection, and ccrti6cation of all 
civil landing fields or air stations used in commerce. 

Sec 6. That no civil aircraft shall be used in commerce unless owned by 
a person who is a citizen of the United States or its dependencies, and in 
the case of a partnership unless each member is such citizen : Provided, That 
in the case of a corporation or association no such aircraft shall be owned 
by such corporation or association unless the president and board of directors 
or the managing officers thereof, as the case may be, are dtiiens of the 
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United States and the corporation or association itself is organized under 
the laws of the United SUtes, or of a State, Territory, District, or possessioii 
thereof, and 75 per centum of the interest therein is owned by citizens of the 
United SUtes. 

Sec. 7. That all rules and regulations authorized under the provisions of 
this Act shall, by the direction of the Secretary of Commerce, he formulated 
by the Commissioner of Civil Aeronautics after consultation with other estab- 
lished governmental agencies concerned, and upon the approval of such rules 
and regulations by the Secretary of Commerce they shall be promulgated by 
him and shall have the effect of law and be enforceable from the date of 
such promulgation unless otherwise provided therein. The Secretary of 
Commerce shall have the power to suspend or revoke such rules and regula- 
tions and to alter or amend the same and promulgate new rules and regula- 
tions, such alterations, amendments, and new rules and regulations not to 
take effect until at least six months shall have elapsed, and to take such steps 
as he may deem necessary to bring such changes to the notice of those 
affected. 

Sic 8, That, by the direction of the Secretary of Commerce, the Com- 
missioner of Civil Aeronautics shall, after consulting with other departments 
of the Government concerned, establish the conditions in order to safeguard 
life and property under which persons may be carried and property imported 
and exported in civil aircraft in commerce, and to prescribe the areas within 
which aircraft entering the United States, its Territories and dependencies, 
or the waters thereof, are to alight and the conditions to be complied with 
by such aircraft, which shall become effective upon the approval of the 
Secretary of Commerce. 

Sec. 9. That the same rights, privileges, and treatment shall be accorded 
to alien pilots operating foreign aircraft in this country which the country 
of that alien extends to our pilots operating their machines in such country, 
except that any prohibition against our licensed pilots shall apply to such 
alien pilots. 

Sbc 10. That it shall be unlawful for any licensed pilot to guide or con- 
trol any aircraft, while engaged in commerce, in a manner designed to give 
a demonstration of trick flying or aerial acrobatics or to divert the aircraft 
from a normal flight 

Sec ti. That it shall be unlawful to use any civil aircraft in commerce 
except in conformity with the provisions of this Act and such rules and 
regulations as may be promulgated pursuant thereto. 

Sec. 13. That any violation of the provisions of this Act, or of any rule or 
regulation promulgated in conformity therewith, shall be punishable by a 
fine not exceeding $500 or by imprisonment for a term not exceeding six 
months, or both. 

Sec 13. That the Secretary of Commerce and such assistants as he may 
designate shall have power to conduct hearings, to subpccna witnesses, to send 
for documents and other papers, to administer oaths, and to take such tes- 
timony as may be necessary in determining the qualifications of individuals 
for licenses or registration certificates to operate aircraft or in the suspen- 
sion or revocation of such licenses or registration certificates, or to enable 
him, or them, to make effective any of the provisions of this Act, or any 
rule or regulation promulgated in conformity therewith. 

Sec. 14, That the Secretary of Commerce is authorized to fix the fees 
and charges for such inspection, registration, and licensing authorized by this 
Act to cover the cost thereof, which fees and charges shall be collected by 
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the Secretory of Conunerce and covered into the Treasury of the United 
States to the credit of miscellaneous receipts. 

Sec 15. That for the purpose of cncourasing the development of dvil 
aviation in the United States, full cooperation shall be given by the Secre- 
tory of Commerce to the owners or operators of civil aircraft, and that the 
Secretary of War, the Secretary of the Navy, the Secretory of the Treasury, 
the Postmaster General, and the Secretory of Commerce may, in cases of 
emergency, sell to "any owner or operator of civil aircraft landing on an air 
station or landing field under their respective jurisdictions, aviation fuel, oil, 
supplies, and provide necessary mechanical services of an emergency char- 
acter, under such regulations as they may approve and promulgate for their 
respective services. The proceeds from such sales and services shall be 
deposited in the Treasury of the United States to the credit of the appropria- 
tions involved. 

Sec. 16. That the Secretory of Commerce shall publish annually a bul- 
letin setting forth all licenses issued or revoked, tc^ether with field reports 
of all flying activities, accidents, and field and route dato, under the control of 
the bureau. 

Sec 17. That the Commissioner of Civil Aeronautics shall annually, at 
the close of each fiscal year, make a report to the Secretory of Commerce, 
giving an account of all moneys received and disbursed by him and describ- 
ing the work done by the bureau, and the Secretory of Commerce shall trans- 
mit such report to Congress with the annual report of the Department of 
Commerce. 

Sec. 18. That all salaries provided herein and all expenses incurred under 
the provisions of this Act shall be paid out of such money as may be appro- 
priated therefor by Congress, and such appropriations as may be needed to 
carry out the objects and purposes of this Act are hereby authorized. 

Sec. ig. That the Secretary of Commerce be, and he is hereby, authorized 
to make such additional rules and regulations as may be necessary to carry 
out the provisions of this Act. 

Sec. 20. That if any portion of this Act be declared invalid, it shall not 
affect any of the other portions thereof, which other portions shall continue 
in full force and effect 

Sec. 21. That this Act shall take effect immediately, and all Acto or parto 
of Acts mconsistent herewith are hereby repealed. 

Passed the Senate February 13 (calendar day, February 14), 1922. 

Attest: George A. Sakdebson, 

Secrttary. 



WARNING ISSUED BY NATIONAL VIGILANCE COM- 
MITTEE, ASSOCIATED ADVERTISING CLUBS OF 
THE WORLD, H. J. KENNER DIRECTOR, CON- 
CERNING PROFESSIONAL PROMOTERS OF AIR 
TRANSPORTATION COMPANIES 

[New York, Feb. ii, 1922] 

It has come to the attention of the National Vigilance Committee that 
various professional promoters are active in many sections of the country, 
either in the sale of shares m air transportation companies, promising large 
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returns to investors, or setting np machinery which will enable them at 
some later date to sell interests in such companies. 

In some instances, promoters have gathered around them men of some 
aviation experience, who have thus far enjoyed good reputations, and have 
with the names of these men and their past aviation experience bought or 
borrowed respectability to create confidence without which the professional 
promoter is lost 

In other instances, promoters have forwarded their plans for separating 
a gullible citizenship from its savings by the hurrah method of trading upon 
the community spirit of cities solicited to provide station sites and franchises 
that will "put them on the air transportation map" and inspire the envy of 
some less fortunate rival city. This may lead to the appointment of an 
"aeronautics committee" of the Chamber of Commerce to work for the 
coming of ships of the air, — a form of recognition which amounts to en* 
dorsement. With news llema in the local press, this provides the "set-up" 
upon which promoters' agents will cash in when stock-selling time rolls round, 
as it inevitably does. 

Promoters of this type are as bold as they are resourceful Not only do 
they fairly ooie "facts and figures" about aeronautics of which the "prospect" 
knows nothing and which are used to mislead, but also they snare his savings 
1^ firing his imagination with the romance and glory of this new art and 
indnstry which national defense has brought so prominently to the fore. 
They intimate that Chambers of Commerce are financially backing their 
efforts; that rich capitalists are advancing all the money needed to do 
preliminary organisation work; that profitable contracts with the Post Office 
Department and the Express Companies are practically in their pockets; 
and they talk glibly of "government cooperation," and "official connections." 
These, and many other representations which dazzle even skeptical City 
Fathers, have in them more of deception and fraud than of truth and 
honesty. 

Some of these promoters, bolder perhaps and more versed than others 
En the art of large-scale fakery, claim to possess planes, often juggling with 
the names of famous designers in a way to impress the layman. Such pro- 
moters may even have a plane or two — built to order, of course, for stock- 
selling purposes — but not fitted for freight and passenger carrying service at 
a profit In this connection, however, it should be remembered that promoters 
who have attained the rank of "professionals" do not make the mistake of 
having no goods to show when they launch a stock-selling campaign. Fandolfo 
built motor cars at "Pan-Town-on- the- Mississippi" and the fraudulent Emer- 
son Motors Company of New York had a real factory. 

Commercial aviation has a bright future in America. But it is a future 
which must be realized by the sane, clear-headed men in industry and finance. 
There is no need to rush it. Haste means waste. It means public confidence 
undermined by unrealized hopes of promise-fed investors. Wildcatters who 
would sell huge issues of stock without making dear to the investing public 
that it takes a long chance on such enterprises in this undeveloped field of air- 
travel are certain to injure seriously the development of the industry. 

Such promoters are insincere or worse. They are not entitled to public 
confidence. They have little to lose but their time. Their gains roll high with 
the sale of stock, out of which they reward themselves richly, not only by 
means of liberal commissions on the sale of stock, but by organization afid 
preorganization expenses and various other remunerative "costs" which the 
"investors" and not the promoters pay. 
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Furthermore, even honest air-traniportation project!, from the viewpoint 
of investors, must necessarily be considered in the extremely speculative dasi 
until there is adequate Federal legislation regulating travel by air. Ko such 
legislation exists now and until it is enacted the public had best refrain from 
attempting flyers in such ventures. The enthusiasm and energy which Cham- 
bers of Commerce may devote to putting their communities "on the air map" 
can find safer and more profitable exercise than through advancing the plans 
of the air route promotor who has scant respect for legal safeguards and 
regnlations. It is desirable that municipalities set aside landing fields for 
public use but they should be wary of extending exclusive privileges to stock- 
selling schemers. 

Commercial aviation — the great, new development in transportation— is 
being put forward soundly by men of experience in aeronautics and the au- 
tomotive industry who have their feet on the ground. It should not be per- 
mitted to become a means by which weavers of fantastic schemes may enrich 
themselves at the expense of a public whose admiration and enthusiasm for a 
marvelous development make them easy victims for persons of predatory 
instincts. 

To prevent exploitation of the credulous public and consequent vital injury 
to an important, promising industry, honest business men and reputable pub- 
lications are urged to act : 

First: — By following the advice; 

"Before you Invest— Investigate." 

Second:— By reporting doubtful schemes to 
the National Vigilance Committee, 
no West 4«h Street, New York City. 
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AIRCRAFT INSURANCE 

NATIONAL AIRCRAFT UNDERWRITERS' ASSOCIATION 
13 Pai^ Row, New York Cttjr 

Ofticxbs 

Edmund Ely (^tna Life) President 

E. Stockton Martin (Home) Secretary-Treaiurer 

Ambrose Ryder (N^UA.) Manager 

The National Aircraft Underwriters' Association is composed of twentr- 
nine insurance companies who are either writing aircraft insurance or in- 
terested in it one way or another. 

Prior to the Spring of 1919 no special aircraft policy form had been 
adopted. Coverage was extended by applying riders, to the existing forms of 
automobile or fire policies. The underwriters of the various companies 
soon felt the need of an interchange of ideas and information to assist them in 
properly classifying the hazards involved. For this purpose there was formed 
in March, 1930, an Association of underwriters who adopted the name 
"National Aircraft Underwriters' Association." The objects of the Associa- 
tion as outlined in the original constitution are: (i) To serve as a medium of 
exchange of information. (2) To supervise and recommend the adoption of 
suitable policy forms and endorsements. (3) To investigate class and general 
hazards and to procure and compile information and statistics concerning 
losses and their causes and to devise, advocate and promote all reasonable 
and proper means of eliminating or reducing the hazards against and to pro- 
mote intelligent understanding. 

Since formulation of the constitution, the activities of the Association have 
been broadened to include: (t) Preparation of model specifications for 
hangars and landing fields, which are available to municipalities and private 
corporations. (2) Inspection of aircraft and factory production methods 
(throu^ the Underwriters' Laboratories, Inc.). (3) Compiling accident 
data. (4) Analysis of accidents with view to measuring and placing the 
hazard, (s) Cooperation with the Bureau of Standards in fixing standards 
for material, manufacture and operation. (6) Cooperation with the Under- 
writers' Laboratories in registration and classification of aircraft and pilots 
and the compilation of an Aircraft Register. (7) Compilation of experienn 
and formulation of rates and coverages. 

Various forms of coverage available at present are Fire, Theft, Collision 
(Land planes) ; Windstorm, Cyclone or Tornado (Land planes) ; Flight Colli- 
sion (Seaplanes) ; Mooring perils (Seaplanes). 

In order to make this insurance available to the average user of aircraft 
the insurance companies have endeavored to keep the rates as low as possible. 
The rates are necessarily high, but high as they are, the business has been a 
losing one so far, and several insurance companies have retired altogether 
from the field. It is expected however that the inevitable development of 
aircraft rules and Federal regulation will ultimately put the aircraft insurance 
business on a loimd basis at attractive rates. 

329 
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COLLEGES AND SCHOOLS OFFERING COURSES IN 
AERONAUTICS 



Annour Institute of Tcdioology, 
Chicago, lU. 

Califomu Institnle of Technology, 
Pandena, CaL 

ConKll University, Ithaca, N. Y. 

Indiana University, Bloomington, Ind. 

Massachusetts Institute of Technol- 
ogy, Cambridge, Uass. 

Purdue University, Lafayette, Ind. 

Rensselaer Polytechnic Institute, 
Troy, N. Y. 

Those desirous of taking actual flight instructions are advised to apply to 
the nearest member of the Aeronautical Chamber of Commerce of America, 
Idc Addresses may be found in the Commercial Section of the Appendix. 



Research University, Washington, 
- D. C 

Stanford Univeruty, Stanford, CaL 
State University of Iowa, Iowa City. 
University of (^liforma, Bericeley. 
University of Detroit, Detroit, Mich. 
University of lllinoii, Urbana, IlL 
University of Michigan, Ann Arbor. 
University of Wisconsin, Madison, 
Wis. 



LANDING FIELDS FOR AIRCRAFT IN UNITED 
STATES, DECEMBER 31. 1921 



Stale 



(From U. S. Air Service) 

Unimproved 
Fedtral Municipal Commerciat Faeitiiiet 



Arizona 

^lifomia 

Colorado 

Connecticut 

Delaware 

Dist of Columbia.. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kentucky 
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LANDING FIELDS AND AIR TERMINALS 

Ummfrovtd 

State Federal Mmiicipal Commertial FaaKliet 

Louisiana , 2 a 3 15 

Maine 3 " 

Maryland 4 i '3 

Masiachusetti 4 >i ^ 

Michigan 3 3 9 44 

Minnesota 5 3 3^ 

Missouri 4 S 43 

Mississippi 3i 

Montana t 5 3 3^ 

Nebraska I 2 3 " 

Nevada 3 I 13 

New Hampshire 3 4 

New Jersey 3 ' i" ** 

New Mexico 2 7 3 » 

New York 6 8 27 49 

North Carolina a I 3 >5 

North Dakou i 30 

Ohio 3 3 9 19 

Oklahoma i 6 13 60 

Oregon 6 8 19 

Pennsylvania 4 9 34 

Rhode Island t 1 3 1° 

South Carolina 1 10 8 

South Dakota i 3 

Tennessee i i 3 23 

Texas 13 8 5 139 

Utah 3 I 13 

Vermont 2 3 4 

Virginia 2 1 4 25 

Washington 3 3 9 27 

West Virginia i i i 11 

Wisconsin 4 7 29 

Wyoming I S 2 12 

Total 95 137 383 1327 

(Reportf from laj opcrtton, nude to die AeroDutieil Clumber 
that 10 laii there were 14G air porti iTuUble. Thirtf of theae 1 
Of the 146, lixtecn wen poUicly owned or controlled.) 
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CHRONOLOGY OF AERONAUTICS 

January i— Decbubeb 31, i()2i 

(For Earlier Chronologies, see "Aircraft Year Book," 1919, 1920 and ijai) 

* See aroplificaiion at close of chapter. 

Flying Boat mail service established by War Department 
between large towns in Philippines. 
11. S. Navy Seaplane, N.C.-5, makes non-stop flight with 
6 persons from San Diego to Magdalena Bay, 702 mi^ 
in 9 hrs. IS min. 

'^rttish Air Ministry authorizes subsidies of i6o,ooo for 
civilian aviation 1921-1923. 

Wright Aeronautical Corp. changes name of improved 
American Hispano motor to Wright Engine. 
New Zealand establishes Air Mail Service modeled after 
U. S. Air Mail. 

Aeromarine Engineering & Sales Co. is made distributing 
agent for $4,000,000 worth of U. S. Navy surplus aircraft 
and engines. 

New TOO h.p. W. motor, 18 cyl., is tested by Amy Air 
Service at McCook Field, Dayton, Ohio. 
Twelve Navy F.-5-L seaplanes complete 3200 mi. flight 
from San Diego to Canal Zone, Panama, with 9 stops, 
in 17 days. 

Aviation Units, Minnesota National Guard, recognized by 
War Department 

President of France acquires airplane for official tours. 
Aviation Meet at Marina, San Francisco, 35 planes par- 
ticipating. 

Committee on Law of Aviation, American Bar Associa- 
tion, files initial report on necessity for aerial law. 
Letter mailed in L03 Angeles Jan. 24 is delivered by Air 
Mail in New Vork 48 hrs. later, less than half the time 
^required by train. 

Fifteen D.H.-4-B. bombing planes from Mitchel Field, 
'Army Air Service, "raid" New York City with smoke 
bombs. 

First American National Airway— Washington, D. C, to 
Dayton, Ohio— is opened by Army Air Service at Boiling 
Field. 

Sergt Endl Chambers makes parachute jump, 22,200 ft. 
Fort Sill. Okla. 

Jack Knight and K M. Allison, mail pilots, fly mails from 
San Francisco to New York in 33 hrs. 20 min.. Knight 
flying at night from North Platte, Nebr., to Chicago. 
33a 
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Feb. 24 Lt. W. D. Coney, U. S. A. S., completes transcoDtiiKntal 

flight from San Diego, Cal., to Jacksonville, Fla., 2180 mi 

in 32 hrs. 27 mitt. 
Feb. ^ Aeromarine Airways ii-passenger flying cniiscr Pofiee 

de Leon completes service facilities survey of Eastern 

Atlantic Coast, New York— Miami, Fla. 
Feb. 35-3B International Conference, Air Transport Companies, held 

at Brussels. 
Mar. 4 U. S. Army Air Service buys semi-rigid dirigible Roma 

from Italian Govt, for fiaoo.ooa 
Har. 9 Hve men make parachute jumps simultaneously from one 

Army Air Service plane at Mather Field, Cal. 
Uar. 15 Two J.U-6 (Larscn) monoplanes with skiis complete 

long exploring flight from Peace River to Great Slave 

Lake, Alberta, Can. 
Mar. 16 U. S. Public Health Service starts aerial survey of water 

courses in Mississippi Valley. 
Uar. 17 U. S. Marine Corps establishes aviation station at Sumay, 

Guam. 
Mar. JI3 Lt Arthur G. Hamilton, U. S. A. S., makes record para- 

chute jump, 23,000 ft. at Rantoul, 111. 
Mar. 23-Nov. 30 U. 5. Naval seaplanes used in revising sailing charts o( 

Mississippi River Delta. 
Mar. 26-28 National Southern Air Tournament opens Gearwater — 

Belleair, Fla. 
Mar. 96 Curtiss- Wright Army airplane stops within 15 ft by 

means of reversible propeller, at Belleair, Fla. 
Mar. 27 Aviation units are authorized for New York Natl. Guard, 

Mar. aS First seal hunt by airplane, off Botwood, N. F. 

Mar. 31 Capt. Lowell H. Smith, U. S. A. S., with detachment 91st 

Aero Sqdm., completes aerial survey of cyclone area 

Olympic Peninsula, Wash. 
April 7 Third Annual Aviators' Ball held at Waldorf-Astoria, 

New York. 
April II Bill is introduced into the House by Representative Julius 

Kahn, to regulate atr navigation within the United States 

and dependencies, and between the United States and any 

foreign country. 
April II Bill 281S is introduced into the House by Representative 

Frederick C. Hicks, creating a Bureau of Civil Aviation in 

Department of Commerce. 
April 13 President Harding, in his address to Congress, recom- 

mends the establishment of a bureau of aviation in the 

Dept. of Commerce for the Federal regulation and en- 
couragement of air navigation. 
April 13 Poiret in Caudron wins seaplane races at Monaco, Italy. 

April 15 Commercial blimp, Goodyear, is used in aerial survey, 

Los Angeles. 
April 17 Aviation meet at Oklahoma City, Okla. 

April 18 Dean Ivan Lamb flies across Central American Andes, 

Sula to Tocantin, Honduras, 18,000 ft. alt., in a Bristol 
April 18 Airplanes carry out extensive mercy patrol work during 
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violent earthquakes in Argentina and Chile, being the 
only means of communication in devastated areas. 
April 2a Secretary of the Navy and other officials witness launch- 

ing of first Aeromarine Navy civilian flying boats on 
Potomac River at Washington. 

April 23 Lt. Col. T. C. Turner with two U. S. Marine Corps 

D.H.-4-B. planes arrives back in WashingtMi, D. C, after 
4843 mi. round trip flight to Santo Domingo. 

April 23 First Air Sqdm.. U. S. Marine Corps, completes photo 

mosaic map of Dominican Republic coastline. 

April xj Resolution submitted to Chamber of Commerce of U. S. 

at Atlantic City convention by National Aircraft Under- 
writers Assn., urging aerial code. 
April 30-Nov. as Foster Russell Aviation Co., Spokane, Wash., makes 
ao,ooo-mi. flight, visiting 75 towns and carrying 3000 
passengers. Expedition made to advertise 30 Spokane 
manufacturers in the "Inland Empire." No accidents; no 
forced landings. 

May 3 Giovanni Ancillato flies over Peruvian Andes, 16,000 ft 

alt, in Ansaldo. 

May 6 Organization of ist Provisional Air Brigade, U. S. Army 

Air Service, Langley Field, Va. 

May 6 Lt J. A. Macready and Roy S, Langhan in Packard 

Lcpere biplane make record two man alt. flight, 34,150 ft. 
(indicated) over McCook Field, Dayton, Ohio. 

May 7 S. V. A. Ansaldo flies New York to Chicago in 7J4 hrs. 

May 8 Army Air Service holds annual flying meet at Mitchel 

Field. L. I. 

May 10 Ten American members of Kosciusko Sqdm. decorated by 

President of Poland for services in Bolshevist campaign. 

May 13 French Committee on Aeronautics Propaganda announces 

priie of 1.000,000 fr. ($70,000) for best airplane motor. 

May 15 Aviation Qub House of Aero Club of America opened 

at Curtiss Field, L. I. 

May IS U. S. Air Mail Service celebrates %tA anniversary. 

May 19 Secretary of the Navy, sixty-two Senators and Congress- 

men take flights and watch photographs taken in the air 
and printed within 18 min. while planes are in flight 

May 23 Ralph Upson and C. G. Andrus win National Balloon 

Race, Birmingham, Ala.— Stuart, Va., 425 mi. 

May 38 Fred Lemon makes record low altitude parachute jump, 

150 ft, at El Reno, Okta. 

May 31 New York-Washington Air Mail Service discontinued by 

lack of appropriations. 

Jtnie I Aeromarine Airways transports 1044 passengers with 

baggage and mails between Key West and Havana in 6 
months. Starts intercity flying boat service at New York. 

Jane l U. S. Weather Bureau starts daily flying weather bul- 

letins. 

June frA National Aeronautical Congress at Turin, Italy. 

Jtme 10 Lt Alex. Pearson, U. S. A. S. makes aerial survey of 

Grand Canyon of Arizona. 
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June 10 First Sergeant Luis Baimfaldi, an Argentine, breaka 

South American altitude record, ascending 24^2 feet. 
June II Lt. R. C. Moffat, U. S. A. S., wint Hamilton Memonal 

Trophy Race, Hartford, Conn.— Springfield, Mass. 
June 14 Georges Kirsch reaches alL 32,153 (t in Nieuport, in 

France. 
June 14 Mooring Mast for airships operated in Pulham, Englaod. 

June 15 U. S. Marine Corps aviators make aerial surveir of 

Haitian coastline. 
Jane ai German Submarine "U.-117" sunk by bombs dropped by 

Navy F.-s-L. planes in 1st aerial warfare demonstration 

off Virginia Capes. 
June 23 Airship Z.R.-3 (R.-38) makes trial fiight over CardJngton, 

Bedford, Eng. 
June a6 Georges Kirsch reaches height of 32.889 (t over Ver- 

sailles, France, in a Nieuport 
June aB Radio fog signals established on Atlantic coast 

June aj) U. S. S. "Iowa," radio-controlled, used as target for Navy 

and Marine Corps bombers, with dummy bombs, in and 

phase aerial warfare demonstration. 
June 30 Cairo-Bagdad air route opened by British Royal Air 

Jnl^ I Eddie Hubbard completes first Government mail contract, 

with 100 per cent efficiency service, carrying g^jfiOO 
letters between Seattle and Victoria in Syi mos. 
July I French aerial transport started between France and Casa- 

blanca, Morocco. 
July 2-4 Three Army Air Service planes from Fort Sill, Okla., 

patrol and relieve flooded district, Pueblo, Colo. 
July 3 Royal Air Force Pageant at Hendon, London, Eng. 

July 4 Photographs Carpentier-Dempsey fight delivered by planes 

in San Francisco 48 hrs. 45 min. after leaving Hoboken, 
N.J. 
July 9-11 Prof. Bailey Willis, presklent, Seismological Society of 

America, makes aerial study of San Andreas rift, the 
line of earthquakes of 1857 snd 1906 in California Coast 
Range. 
July 13 German destroyer "G.-io^' sunk by Army and Navy 

bombers in 3rd phase of aerial warfare demonstration. 
July 14 Aircraft review at Langley Field, Va., 6t planes exhibited. 

July 16 John H, James wins British Aerial Derby at Hendon, 

London, too ml in 1 hr. 13 min. aS sec, aver, rate 
163.34 mph. 
July 16-17 International Air Tournament at Los Angeles. 

July I7-Sept. 38 C. O. Prest flies in Curtis* J.N.-4 with OX-5 engine, 
3206 miles from Los Angeles to Rupert, Alaska. Remark* 
able flight 
July 18 German Cruiser "Frankfurl" sunk by Army and Navy 

bombers in 4ih phase aerial warfare demonstration. 
July 18 Conference on aerial law between Secretary of Com- 

merce and representatives of civilian aviation. 
July 30 Airplanes rescue inhabitants of flooded district in New 

South Wales, Australia. 



Digitizecoy Google 



236 AIRCRAFT YEAR BOOK 



July 


20-21 


J"ly 


38 


July 


29 


July 

Ans. 


30-31 



German Dreadnaught "Oslfriesland" sunk by Army bomb- 
ers in 5th phase aerial warfare demonstration. 
Annual meeting and election of officers Manufacturer! 
Aircraft Association, 501 Fifth Avenue, New York. 



Aviation Meet at Denver, auspices Colorado Aero Club, 
Eduardo Olivero makes South American record alt flight, 
36,340 ft, over Sao Paulo, Argentine. 
First cross-country flights with gliding (motorless) air- 
planes. Dr. Klemperer soars from Wasserkuppe to Gers- 
feld, Germany, 5 mi., rising 400 ft, above starting point. 
U, S. Navy airship hangar completed at Lakehurst, N. J. 
Erection of mooring mast started. 
Secretary of War prohibits stunt flying over towns. 
5000 catalpa trees near Troy, Ohio, successfully sprayed 
from airplane i" >5 min. 

.DeBriganti wins Schneider Maritime Aviation Cup at 
Venice, Italy, in Macchi flying boat 
;Gallaudet Aircraft Corp. completes multiple engine drive 
and geared propeller system at East Greenwich, K. I. 
U. S. Air Mail Service completes wireless communication 
system New York-San Francisco. 

Loening Monoplane Flying Yacht makes alt record flight 
for hydro-airplanes, 19,500 ft., with 4 persons, over Port 
Washington. N. Y. . n. 

Dirigible airship Z.R.-3 (British R.-38) collapses in flight 
over Hull, Eng., 44 officers and men of Royal Air Force 
and American Navy lost. 

Bill 244S introduced into Senate by Senator James W. 
Wadsworth, Jr., to create a Bureau of Civil Aviation in 
the Department of Commerce. 
American Bar Association recommends Federal aerial Icg- 



Sept a U. S. Marine Corps planes locate entire hidden "moon- 

shine" village on Atlantic Coast. 

Sept 5 Sadi Lecointe wins aviation Grand Prix at Breavia, Italy 

18641 ml in I hr. 13 min. 19 see. ' 

Sept 6 Martens in Germany makes new gliding record with 

motorless plane, remaining aloft 15 min. 40 sec 

Sept — Des Moines, la., business men purchase air mileage 

books for 10,000 miles of travel by plane. 

Sept. 9 Benedict Crowell elected President Aero Qub of America, 

succeeding Myron T. Herrick; H. E. Hartney elected 
Executive Secretary, succeeding Maurice G. Cleary. 

Sept. II Aeroroarine Navy HS.-2 returns to New York after 7491 

mi. round trip flight to Chicago, via St Lawrence and 
around the Great Lakes. D, G. Richardson, pilot 

Sept. 15 Capt. F. E. Guest. British Secretary of State for Air, 

Sept 17 Capt Paul Armbrusler, Swiss aeronaut, wins Interna- 

tional Gordon Bennett Balloon Race, from Brussels to 
Lamby Is., Ireland, 515.14 mi. 
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Sept as Sadi Lecointe makes speed of 330 km-pJu («+6 va-piu) 

in Nieuport, near Paris, France. 

SepL 35 Aeromarine Airways H. S.-3 flymg boat Pntident Zayas 

arrives in Havana, Cuba, from New York, in 19 hrs. 
flying time. 

Sept a6 U. S. Army-Air Service completes aerial warfare tests 

against U. S. S. "Alabama" in GiesapeaLe Bay. 
*Sept 27 Aeromarine Airway ii-passenger flying boat Santa 

Maria amves at New Orieans after gooo tea. flight from 
Havana to New York, Montreal, Detroit, Chicago, Mem- 
phis, carrying total of 2000 passengers. 
•Sept. 38 Lt J. A. Macready, U. S. A. S., makes world's altitude 

record, indicated 40^00 ft., true alt above sea level 
37,800 ft., at McCook Field, Dayton, Ohio, in same Pack- 
ard I.epere biplane with supercharger in which Maj. 
Rudolph Schroeder made former workl's record of in- 
dicated alt 38,180 ft and corrected or true above sea 
level 33,000 ft., over Dayton, Ohio, February, 1930. 

Sept aB U. S. Ordnance Bureau tests 4300 lb. aerial bomb »t 

Aberdeen, Md. 

Sept 30 47 Army Air Service planes during forest fire season 

1921, operating from Pacific Coast bases, discover 8133 
forest fires in 396 patrols, flying 148,113 ml over area of 
7,330459 sq. mi. National Parks. 

Oct I Aerial torpedo plane, radio controlled, is tested. Long 

Island to Pennsylvania. 

Oct I Georges Kirsch wins Deutsche de la Meurthe Cup Kace 

at Etampes, Fr., flying 186 mi., 3 turns, in 69 min. 55 sec ; 
average speed 173. m.p.h. 

Oct 3 U. S. Marine Corps planes complete five days maneuvers 

with East Coast Expeditionary Force at Wilderness Run, 
Va., making 304 flights, 10,500 mi. flown. 

Oct 3 J.L.-6 (I.arsen) armored monoplane with 30 machine 

gims, exhibited at Boiling Field, Washington, D. C 

Oct 7 Loening Monoplane Flying Yacht flies 188 mL in 80 min., 

Aberdeen, Md., to Port Washington, N. Y. 

Oct II Lt Howard K. Barney, U. S. A. S., in D.H.-4-B makes 

record flight Washington-New York, 230 mi. in 79 mia. 

Oct 14 Loening Monoplane Flying Yacht, at efficiency contest 

held by Aero Qub of America, establishes new seaplane 
efSciency record, making six round trips between Port 
Washington and New Londtm, in 5 hrs. 33 min., 24 pas- 
sengers carried in all, total cost of operation $65. 

Oct 16 Aero Qub of America holds aviation meet at Curttss 

Field, Garden City, N. Y. 

Oct. 31 U- S. Navy hydroairplane is launched from caUpult 

Oct. 31 American Legion Flying Meet, during National Conven- 

tion at Kansas Gty, Mo., loo planes participating. Curtiss 
and J.L.-6 planes with passengers fly from New York 
prior to events. 

Nov. I Openii^ of the Peking-Tsinan aerial service. 

Nov. I Charles "Casey" Jones in Curtiss Oriole, C-6 motor, wins 
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Americai) Legioii Jtmior Derby. Kansas Ctty, Mo^ SiJii 

mi. in 53 min. S3 sec 
Nov. a American Legion at Natiooal Convention, Kansas City, 

Mo., adopts resalutioD orbing Congress to create Bureau 

of Civil Aviation in DepL of Cbnunerce. 
Not. a Uoyd Bertaud in BalilU Ansaldo plane, C-12 motor, 

wins American Legion Senior Derby, Kansas City, Uo., 

140 mi. in 60 min. 15 sec 
Nov. 3 International Aero Congress, Omaha, Nebr. 

*Nor. 3 Bert Acosta, in Curtiss-Navy Racer, C-12 motor, wins 

Pulitzer Trophy Race at Omaha, Nebr., 153.59 nil, 14 

turns, in 52 min. g sec.; average speed 176.7 m-pJi.; 

world's record for dosed course. 
•Nov. 3 Lt J. A. Macready wins second place in Pulitzer Race 

in Thomas-Morse M.B.-6 biplane, 300 h.p. Wright motor 

at speed of 160.71 miles an hour. 
Nov. 4 Charles "Casey" Jones wins 90 ml free-for-all race at 

Omaha, Neb, in Curtiss OrioU, C-6 motor, 55 min. 5 sec 
Nov. 5 E<idie Stinson, in J.L.-6 monoplane, wins Larsen Effideacy 

Trophy contest at Omaha, Nebr. 
UoT. II Third Armistice Dinner and Aviators Reunion, held at 

Commodore, New York, by Aero Oub of America. 
Nov U Conference for Limitation of Armaments convenes at 

Washington, D. C 
fjg^^ Ij Semi-rigid airship Roma makes initial American flight 

at Langley I^leld, Va. 
vr^ 22 Bert Acosta, in Curtiss-Navy Racer makes speed of I97il 

m-p-h. at Curtiss Field. Garden City, L. L, N. Y. 
■u^ ja Seventh International Aeronautical Exposition closes in 

Paris, 
jj^^ I :Helinm used successfully in first practical lest, in C-7 

Navy blimp, over Norfolk, Va. 
nee IS ^- ^' '^i''™'' Court of Appeals reverses U. S. District 

Court and holds that Glenn H. Curtiss was the first per- 
son to invent and operate a hydroatrplane or flying boat 

Decision final. 
Dec IS Aircraft Carrier U. S. S. Langtey delivered to Navy Dept 

*Dec. M-3f> Eddie Stinson and Lloyd Bertaud in Larsen J.L.-6 mono- 

^^ ^V-J" plane, B.M.W. 185 h.p. motor, break world endurance 

record at Roosevelt Field, L. I„ N. Y., remaining aloft in 

continuous flight 26 hrs. 19 min. 35 sec, breaking former 

record made by Boussoutrout and Bernard in Farman 
Golialh in France, June, igzo, 24 hrs. 19 min. 7 sec 
j^ The Aeronautical Chamber of Commerce of America, 

■" Inc., is oi^anized with offices at 501 Fifth Avenue, New 

York. 

THE SANTA MARIA'S INLAND FLIGHT 

The fUjrfit of the Aeromarine-Navy Flying cruiser Sania Maria from Key 
West FlaT along the Atlantic seaboard, over the waterways of New York 
State along the Great Lakes, down the Mississippi and along the Gulf Coast, 
was 'out of the outstanding flights o£ a year replete with conUnuous dcmon- 
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■tration of the practicability of commercial aerial transport The Santa 
Maria traveled 7000 miles mi that trip alone. She flew 2725 miles more at the 
citiei visited en route. Her log shows that from the time she was launched 
at Keyport, N. J., by GovAnor E. I. Edwards in June, 1920, the Santa Maria 
has flown upwards of 2SJXX> miles and carried thousands of passengers. 

The long flight in the summer of 1931 was made to sell commercial avia- 
tion to the people living on our inland waterways. The Santa Maria left Key 
West, April 10, 1931, and flew to Miami. She left Miami the following day 
and flew to Washington, D. C, where many Government officials and Cabinet 
manbers were flown, occupying Pullman chairs in the fore and ftft cabins 
which ordinarily accommodate eleven persons besides the crew. 

Leaving Washington the Santa Maria participated in the review of the 
Fleet by the President and proceeded to New York City. On May 11 she flew 
up the Hudson to Newburgh where a civic holiday had been declared in honor 
of her arrival Among her passengers were Admiral C. J. Peoples, U. S. N. ; 
Dr. James W. Inches, Police Commissioner of Detroit; Mr. and Mrs. Howard 
E Coffin, Colonel Herberi Alden, W. E. Metzger, of Detroit, and C. F. 
Redden, President of Aeromarine Airways, operators of the craft 

Albany, Lake George, Plattsburg, Montreal turned out to greet the flying 
boat, crowds lining the waterfront at the hour scheduled for her arrival 
From Montreal to Toronto the .^iiitfa Maria traversed the St Lawrence, and 
thence from Buffalo to Detroit across Lake Erie, From Detroit the flying 
boat flew around the lower Michigan Peninsula to Chicago where she par- 
ticipated in the Pageant of Progress and daily carried scores of distinguished 
visitors on short flights over the city, at the same time showing motion pic- 
tures on a screen hung at one end of the forward cabin. 

From Chicago to New Orleans the flying boat blazed an aerial highway, 
Cbmdr. P. N. L. Bellinger, commander of the N.C-i on the transatlantic 
flight, and Congressman Frederick C. Hicks, Chairman of the House Com- 
mittee on Naval Affairs, heading the delegation with letters from the Secre- 
tary of the Navy urguig each municipality to tnake its waterfront a port of 
call for flying craft 

LOENING EFFICIENCY FLIGHT 

Before a large group of persons interested in the various phases of the 
development of American commercial aviation, the Loening Monoplane Air 
Yacht went up over Port Washington, L, I„ New York, on Aug. 16, igai, 
carrying four persons to a height of IQ.500 feet, a new world's record for 
seaplane height. The pilot, David McCulIoch, who piloted the N.C.-3 during 
the transatlantic flight, said that he could have gone higher had it not been 
for the cold. The climb to 19,500 feet was reached in 4S minutes after leav- 
ing the ground with an air speed of about 85 miles an hour. The passengers 
included Ladislas d'Orcy, Editor of Aviation; L, R. Grumman and Grover 
C Loening, President of the Loening Aeronautical Engineering Corp., N. Y. 
C, who designed the Air Yacht, having worked on it with many interruptions 
since igia. With a wing span of 43 feet and powered with one Liberty motor, 
the seaplane carried 1400 pounds useful load, and has made a speed in the air 
of 122 miles an hour. 

The former seaplane altitude record for four persons was 9600 feet, and 
the performance of the Loening Air Yacht, in reaching 14^500 feet, clearly 
demonstrated the engineering ability being displayed in American aviatioa 
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MACREADY'S RECORD ALTITUDE FLIGHTS 

"Altitude flying cannot be ganged by engine supercharger! btt by the 
physical limitations of the pilot," said Lieutenant John A. Macready, U. S. 
Army Air Service test pilot at McCook Field, on making his report of hii 
record altitude flight Sc^t. 28, 1921, when he flew a Packard Lepere biplane 
with supercharger to a true altitude of 37,800 feet above sea level and indicated 
40,800 feet on fats baragraph. He used the same plane with which Major 
Rudolph Schroeder won the record in February, 1920, when he reached an 
indicated height of 38,180 feet and a true attitude above sea level of 33,000 
feet 

"For over a year I have been trying to reach the highest altitude but 
something always broke," wrote Macready. "On this occasion I gained con- 
fidence as altitude was gained and the entire mechanism functioned better 
than ever before, f began using oxygen at ao,ooo feet, sparingly at first in 
order to save it. Over my military uniform I wore a heavy suit of woolen 
underwear and over this a thick, heavily padded leather covered suit made of 
down and feathers. On my feet were fleece lined leather moccasins and I 
wore fur-lined gloves. My leather helmet was lined with fur and an oxygen 
mask was attached to it The goggles were separate and on the outside. The 
inside of the goggles was covered with a film of secret gelatin compound 
painted over the glass to keep ice from forming. The oxygen supply led 
from five flasks and an emergency flask through a tube into my mouth. 

"I felt no ill effects whatever until well above 30,000 feet, as I was get- 
ting plenty of oxygen and was warm enough, but then a slight slowing up of 
senses and faculties was noticeable, and this feeling increased. Any exertion 
caused need for more oxygen. As I would bend over to make an adjustment 
I would feel the need for more of it. The instruments in the cockpit and 
objects on the ground became dim and shaky. An altitude flight is a con- 
tinual study of one's physical and mental condition. It is a problem of how 
far one can go without collapse. I was worried at no time until approxi- 
mately 39,000 feet (indicated) was reached, when ice from my breath must 
have clogged the oxjtgen pipe for its force diminished and I felt very bad 
effects from its lack. 

"I tried to blow through the tube and got a taste of ice, but could not 
recover the needed supply, so I swung over onto the emergency flask and 
tore a small plaster from the side of my mask, inserted the tube from that 
tank directly into my mouth and in a moment was normal again. 

"f thought I might be able to reach 7000 or 8000 feet more because I was 
then supercharging at 40^00 feet (indicated) and thought I could go hi^er 
on the engine alone, but this was impossible. As soon as sea level conditions 
were lost in the motor I could get only 400 feet more, and this was the abso- 
lute ceiling of the plane. 

"While hanging suspended at an altitude of 41,200 feet the plane swung 
and rolled, and very little action on the controls could be obtained. They 
were almost useless, as there was not enough sustaining surface to move the 
plane in the dlreclicm desired. It hung practically without control, and I held 
it there for almost five minutes before I made sure it would go no higher. 
Then I pulled back the throttle slightly in order to glide down. Even with 
thb small movement the bottom seemed to drop out of the machine and down 
it plunged. 

"I had been making a wide circle over Dayton. As altitude was gained I 



Digitizecoy Google 



CHRONOLOGY FOR 1921 241 

made m circle with st radius of 60 or 70 miles. I did not pay much attention 
to direction as I dropped the first io,dcx) feet, but at 30.000 I began to feel 
normal and changing my goggles glided toward the earth, stopping at 30,ooo 
feet for about 20 minutes to accustom myself to the change in pressure." 

Lieutenant Macready found the temperature 58 degrees below zero at the 
peak of his climb. 

THE PULITZER TROPHY RACE 

When Bert Acosta [nloted the Curtiss-Navy biplane across the finish line 
in the Pulitzer Trophy Race at Omaha, Nebr., Nov. 3, he had covered 
'BJ'S? miles at an average speed of 176.7 miles an hour — about 260 feet a 
second — and had broken all records for speed over a closed course. That 
particular Curtiss entry had torn through space an average of 3.7 miles an 
hour faster than the Nieuport-Delage SesquipioMt in which Georges Kirsch 
had won the first Deutsche de la Meurthe Trophy and created a new world's 
record at Etampes, France, Oct i. Thus in a month and three days did 
America snatch from Europe the most coveted of all aeronautical laurels, 
the international closed course speed record. 

The Pulitzer Trophy course this year was triangular and included twelve, 
eleven and seven mile straightaways. This made five complete laps in the 
race. Acosta said that on the twelve miles straightaway, with the soft Indian 
Summer breeze helping him along, he had made a speed of more than 200 
miles an hour. During the entire race he did not rise more than 50D feet 
from the ground. 

Thousands cheered themselves hoarse at the gallant performance of plane 
and pilot, which was not without keen competition. Clarence Coombs, driv- 
ing the Curtiss built CacUu Kitten for S. E. J. Cox of Houston, Tex., who 
first entered the plane in the Gordon Bennett races in 1920, had an even 
chance with Acosta when the race begaa Many believed the Cactus Kitten 
was the faster plane, faster, all points considered, by six miles an hour. 
Coombs, however, had never flown the Cactus Kitten, and the plane itself had 
never been opened wide in a race. To the spectators it was apparent that 
Coombs was not able to get the most out of his machine in rounding the 
pylons, for he made wide turns at varying heights and probably traveled 35 
miles more during the race than did the others. So great was the speed of 
the Curtiss-Cox entry, however, that Coombs won second place, averaging 
170.26 miles an hour. Even at second Coombs maintained a faster speed than 
any other had ever flown on this hemisphere. C. C Moseley, who won last 
year's Pulitzer Race in a Verville Padcard, averaged 156.5 miles an hour, 
according to a corrected survey of the course made after the race. 

Next to the winning plane the prettiest performance was that of the 
Thomas-Morse M.B.-6 biplane, with its three hundred horse-power Wright 
motor. It was piloted by Lt, J. A, Macready, holder of the world's altitude 
record. He was on furlough from the Air Service and flew for the builders 
of the craft His average speed was 16O171 miles an hour. The fourth and 
last plane to finish was the Aero Import Corporation's entry, an A.-i Balilla, 
powered with a Curtiss No. 12 four hundred horse-power engine, similar to 
the motors m the Curtiss-Navy and Curtiss-Cox entries. The Balilla was 
piloted by Lloyd Bertaud, who, unlike the others, made picturesque turns 
around the home pylon. Admittedly entered with one of the slowest planes 
in that race, Bertaud's average speed was 149.78 miles an hour. 
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Two others who started failed to finish. One was James Curran, pilotiiig 
for Ralph C. Diggins of Chicago. Sheer sportsmanship caused them to start, 
for after the entries had been taxied onto the starting line they knew their 
S.V.A. had not been built for such speed as the other promised. Curran 
dropped out after the others finished. There was more sportsmanship to 
follow, however. Harold E. Hartney, who had won second place with a 
Thomas-Morse plane in the ig^o Pulitzer Race, flew a new model monoplane 
produced by the same company. Failure of the gasoline pump forced ft 
landing, injuring Hartney. 

J. L.-6 MONOPLANE'S RECORD ENDURANCE FLIGHT 

Under condiliixis which a few years ago would have been r^arded aa 
utterly impossible, Eddie Stinson and Lloyd Bertaud of the J.L. Aircraft 
Corporation, New York, on Dec 39, 1921, took a J.L.-6 all-metal monoplane 
(185 h.p. BMW motor) into the air over Roosevelt Field, Long Island, and 
kept it there 26 hours, 19 minutes and 7 seconds. 

The J.L.-6 went up at 8:58 o'clock on the morning of the agih in a 
snowstorm. The plane was loaded with 350 gallons of gas and 23 gallons of 
oil, with a total weight of 5400 pounds. An otikial party of observers from 
the Aero Club of America took turns observing the plane during the day and 
night. The snow continued to fall heavily during the first few hours, the 
plane flying at the low altitude of 500 feet. In the afternoon the wind 
freshened into a twenty-five mile gale and the thermometer fell to 5 degrees 
F. By evening the wind had increased to forty miles an hour. During the 
morning's snowstorm the pilots had kept close to the field, making a short 
six- mile circuit 

Later they maintained an altitude of 2000 feet, and a long circuit was 
made, reaching from Farmingdale to Garden City. The gale continued at 
full blast all night, the temperature registering zero. To guide the pilots, 
four lights were kept burning, placed in the form of an arrow, three flares 
at the head and another flare 100 feet to the south, making an arrow point- 
ing due north. Although the plane was invisible during the night, the hum 
of the motor was continually heard. At times the machine was discernible 
by the occasional flares from the exhaust or as a dark shade moved by 
directly overhead. 

Morning found the monoplane making north-and-south laps, from the 
north end of Milchel Field to a point some four miles south. The wind was 
still strong, and the plane virtually hung stationary at times. Too much 
credit cannot be given the pilots, Stinson and Bertaud, for the masterly way 
in which they handled their craft. 

Finally, at 11:17 a. m. on the 30th, the machine broke away from its 
monotonous encircling flight and glided down to Roosevelt Field, Stinson and 
Bertaud climbed out of the pilots' cockpit, hungry and cold but smiling and 
happy. Bertaud wore a fur-lined flying suit, not electrically heated, and he 
was much affected by the cold. Stinson, with nothing heavier than overalls 
and a sheep-lined coat over his ordinary clothes, seemed more comfortable 
although four of his fingers were frost-bitten. Arrangements had been made 
to keep the cabin warm, for use by the pilot off duty, but at the last moment 
plans were changed to accommodate empty fuel cans. As a result, neither of 
the pilots had availed himself of the cold, blasty cabin, both remaining in 
their seats throughout the flight. 
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The aviators later explained that since 3 o'clock that morning they had 
been having trouble with the oil system, and that the pump had finally gone 
out of commission. Stinson's fingers had nearly frozen when he removed his 
gloves and fashioned a temporary feed tube leading from a hole they had 
punctured in the tank. They took turns handling the controls of the plane 
and feeding oil into the auxiliary tank. There was sufficient gasoline left in 
the machine when it alighted to keep it up five hours longer, the pilots said. 
The faulty oil supply system and the intense cold made this impossible, 
however. 



REMARKABLE AERONAUTICAL PERFORMANCES 
(For Performances prior to 1920, see "Aircraft Year Book, iQ^i.") 



May 17 Qarence Coombs and three passengers, in an Oreneo Tourister 
equipped with a 150 h.p. Wright engine, made an altitude record 
of 17.150 feet. 

May « A Dayton Wright Model O.W. "Aerial Coupe" piloted by B. L. 
Whelan with three passengers made an altitude flight of 19JIO 
feet at Dayton, O. The flight covered 2 hours 31 minutes. 

May 26 Lt Harry Weddington with three passengers made an altitude 
flight of 20,081 feet at Kelly Field. 

June 27 Larsen J.L.-6 monoplane made a non-stop flight of 1200 miles 
from Omaha, Nebraska, to Lancaster, Pa,, in 12 hours 52 minutes 
flying time. Berl Acosta was the pilot and he carried 2 passengers. 

Aug. 15 Laura Bromwell broke the women's loop-the-loop record at Cur- 
tiss Field, with an official total of 87 loops. 

Oct. 20 Four U. S. Army D.H.-4's completed a round trip flight to Alaska 
and back. The planes left Mitchel Field on July 15 and arrived at 
Nome on Aug. 25. The aviators left Nome on Aug. 29. In all, a 
total distance of 4345 miles was made in 112 flying hours. 



Digitizecoy Google 



«s 






s 






p 



n i 111 ti P . Ill 






gil^^li ^ 



I s 






o5 ^«il SIS 

tM ? -5 _■» & .. 3i 



'^ 



o •^'sLiS 



^ ^.^ I I. . « II 

^ eg- g . 



Ill 






1'^ ziS 



DijiiizocB, Google 



''I 



III 



If' 



IJs I 






liMii||i 



if 

» o 



ll 

r 



I I 






I 51 



3 I 






III 
5ufl 

Hi 
r 






»s 



5S 



I 1 



^1 






DigilizocB, Google 



DigilizocB, Google 



TRADE INDEX 



ABBIAL AGE CO^ INC., 5942 
Grtnd Central Terminal, New York 
City ; Publishers of Aerial Age 
Weekly, aeronautical trade, technical 
and engineering magazine. G. Doug- 
las Wardrop, Fres. and Editor. 



AEBOHASIHE AIKWATS, IHC, 
Times Building; New York City; 
operators of flying boats along the 
Atlantic Coast, the Great Lakes, Flor- 
ida, Cuba and Bahamas. C. F. Red' 
den, Pres., I. W. German, Vice-Pres. 
ft Treas., E. D. Osborn, Asst. Treas., 
B. L. Smith, Gcnl. Mgr., R A. 
Bruno, Adv. & Sales Mgr. 



AEBOHABIITE PLANE AND UO- 
TOK COMPANY, Keyport, N. J., 
and Times Building, New York City; 
mfrs. airplanes, flying boats, sea- 

tlanes, aeronautical engines, etc. 
. M. Uppercu, Pre*., C. F. Redden, 
Gcnl. Mgr., H. A. Bruno, Adv. Mgr., 



THE AIBSHIP HANVPACTUB- 
ING COMPANY OF AMEBICA, 
Hammondsport, N. Y. ; mfrs. and de- 
signers all types of lighter- than- air 
craft and accessories; under direc- 
tion of C. C. Witmer, Beckwith Ha- 
vens and James F. Boyle. 

AMBBICAN AIBCBAFT, INC., 
Baltimore, Md.; mfrs. and distribu- 
tora of "Pioneer," '"Canuck," "Avro" 
planes, OX-5 motors, spares ; dealers 
in new materials only; Robert J. 
Stewart, Pres. & Treas., George O. 
Blome, Secy.; Aerodrome and fac- 
tory, Logan Field, Md. ; Stores, Dun- 
dalk, Md. 



AMEBICAH HAMMEBED PIS- 
ION BINO CO., Baltimore, Md.; 
our airplane rings are one piece and 
concentric and are made ot iron es- 
pecially developed for cylinders with 
a steel sleeve. 



AMEBICAN INVESTIGATION 
COBPOBATION, 37-39 Pine Street, 
New York City. 



ABCHIBALD BLACK, Consulting 
Engineer on aircraft, their landing 
fields and equipment, Garden City, 



ABMT AND NAVY JOUBNAL, es- 
tablished 1863. "The Newspaper of 
the Services"; published by Ameri- 
can Army and Navy Journal, Inc., 
354 Fourth Avenue, New York City; 
service rate to individuals, $4; or- 
ganizations and civilians, $6. 

AVIATION, weekly engineering and 
news publication of the American 
aircraft industry; published by the 
Gardner-Mofl^t Co., Inc., 225 Fourth 
Avenue, New York Ci^. Annual 
subscriptions. United States, ^i 
Canada, $5; foreign, $6. L.D.Gard- 
ner, Pres., L. d'Orcy, Editor, George 
Newbold, Business Manager. 
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THE B. G. CORPOBATIOIT, 136 

West 52nd Street, New York City; 
mfrs. of THE B. G. SPARK PLUG. 
"The Plug that Qeans Itself." 



VIHCENT J. BUBNBLLI, AmJty- 
vilte, L. I., N. Y.; designer and 
builder of Giant Military or Com- 
mercial Aircraft 



CIME-HUNDIAL (printed in Span- 
ish), Chalmers Publishing Co., SI6 
Fifth Avenue, New York City; Avia- 
tion Section by A. J. Chalmers; a 
publication consistently devoting 
space to promote aviation in Latin 
Atncrtca. 



COX-KLEXIN AIBCSAFT COK- 
PORATION, College Point, L. I., 
N. Y. (23 rain, from Penn. Su.), 
telephone Flushing 4127; designing 
and constructing engineers; contrac- 
tors U. S. Navy, U. S. Arm/ Air 
Service, U. S. Air mail; designers 
and builders commercial land and 
seaplanes; catalogue on request 



CVBTISS ABBOPLAITE EZPOKT 
CORPOBATIOH, 52 Vanderbilt Av- 
enue, New York, N. Y.; Sales dis- 
tributors of aeroplanes, motors and 
all types of Aeronautical Equipment 
for South America, Centra] America, 
Mexico and the Far East C W. 
Webster. Sales Uaaagcr. 



CUBTISS AEBOPLAHE AND 
MOTOB COBPOBATIOH, G«rden 
City, N. Y. ; mfrs. airplanes, hydro- 
atrplanes, flying boats and aeronau- 
tical motors; factories. Garden City 
and Buffalo, N. Y.; C M. Keys, 
Prea., Glenn H. Curtiss, Chair- 
man of Executive Committee: Geo. 
W. Browne. Sales Mgr. 



DATTOH WBIGHT COHPAHT, 

Dayton, O., U. S. A.; mfrs. of air- 
craft; H. E. Talbott, Pres., G. M. 
Williams, Genl. Mgr., W. S. Whit- 
taker, Sales Mgr., V. E. Clark, Chief 
Eng, C J. Sherer, Secy. A Treas. 



DI6GINS AVIATIOH COHPAHT, 

140 No. Dearborn Street, Chicago, 
IlL ; Operating school of aeronautics, 
aerial photography, transportatton, 
sales agency; RaJph C Diggins, Pres. 



EASTEB AIBWATS, UfC, Balti- 
more, Md; Commercial operators of 
flying boats; P. Ewing Easter, Pres.. 
Conway W. Cooke. ^ice-Pres, C 
Delano Ames, Secy, John S. L. Yost. 



THE ELECTBIC STORAGE BAT- 
TEBT CO., Philadelphia, Pa. ; mfrs. 
Exide Batteries for airplane lifting, 
radio, engine cranking and ignition, 
etc; Herbert Lloyd, Pres.. H. B. 
Gay, Sales Mgr. 



FAIBCHILD ABBIAL CAHEBA 
COBP, 136 West 52nd Street, New 
York City; contracMrs of aerial 
maps, mosaics and oblique aero- 
photos; manufacturers of aerial 
cameras and accessories. 
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GALLAUDET AIBCBATT COK- 
POBATIOH, Factory and General 
Office, Eaat Greenwich, R. 1., New 
York OSice, 522 Fifth Avenue; mfrs. 
all tjTci ol airplanes and accessories. 



HAKTSHOSH CO,, STSWART, 

250 Fifth Avenue, New York, mfrs. 
Streamline Wire Tie Rods and Uni- 
versal Strap End Fittings for 
Airplanes. B. E. Bushnell, Director 



r. L. AISCBAFT COBPOBATION, 
J47 Madison Avenue. New York 
City ; designers and mfrs. of aircraft ; 
John M. Larsen, Pres. 



u- 



JOHNSON AIBPLANX AND 8UP- 
PtT CO., Dayton, Ohio ; commercial 
aviation supply house ; airplanes, 
motors, parts and accessories; dying 
field and service station. 



WALLACE EELLETT CO., mC„ 

Widener Building, Philadelphia, Pa.; 
Farnian Aircraft 



LAWBAHCE AEBO - ENGINE 
COBPOBATION, 644 West 44th 
Street, New York City ; mfrs. of 
air-cooled engines, contractors to 
U. S. Government. 



LOENING AEBONAUTICAL EN- 

GINEEBING COBP., 31st St. & 
East Kiver, New York City; de- 
signers and constructors military 
and naval aircraft for U. S. Govern- 
ment, and of the Likening Air Yacht 
for commercial use; Grover C. 
Loening, Pres., A. P. Loening, Vice- 
Pres. & Treas., Robert LeRoy, Secy. 

L-W-F BHGINEXBING COM- 
PANY, INC., College Point, L. I., 
N. Y.; manufacturers of aircraft and 
accessories ; Bradley W. Fenn, Presi- 
dent, A. H. Flint, Vice-Pres. and 
Genl. Manager, W. N. Bennett, Secy, 
and Treas. 



mfrs. AIRPLANE STREAMLINE 
WIRES; wires made in strict ac- 
cordance with U. S. Government 
Secifications ; cold rolled process; 
reads properly cut; superior gal- 
vanization; airplane strand and 



THE GLENN L. HABTIN COM- 
PANY, Cleveland, Ohio; contractors 
to the Army and Navy; designers 
and mfrs. of bombing, combat and 
commercial airplanes, both land and 
water types; Glenn L. Martin, Pres., 
Lawrence D. Bell, Vice-Pres., Thos. 
H. Jones, Secy., Roy H. Hine, Treas. 



HAMILTON MAXWELL, 141 West 
33rd Street, New York City^ aerial 
photography of all descriptions ; 
obliques of factories, estates, plants, 
etc. ; mosaic maps of any sice to any 
scale. 
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HEISBL PKBSS HFO. CO^ BoMon 
2S, Mass^ U. S. A.; mfrs. of gean 
of any design and material and of 
finest quality; also screw madiinc 

C ducts, contract macfaiDC work, 
dening, grinditig, etc 



MOSAHB SADLniBB ASKO- 
PLAHBS, Paris, France; Temple N. 
Joyce, American Representative, 709 
Equitable Building, Baltimore, Ud 



HBTHBSLANDS AIBCSAPT 
MFG. CO, 286 Fifth Avenue, New 
York, N. v., and Amsterdam, Hol- 
land ; mfrs. of Fokker airplanes, all 
types ; Anthony H. G. Fokker, Pres., 
F. Cremer and R- B. C. Noorduyn, 
Representatives for United States. 



HEW JEBSBT VBIfBBB CO., 

Lakeview, Paterson, N. J.; mfrs. of 
waterproof plywood for airplane 
construction ; R. Moller, Pres., P. T. 
Perrire, Treas., G. W. Bailey, Secy. 



HEW TOBK TESTING LABOBA- 
T0BIS8, 80 Washington Street, 
New York City; analyses, physical 
tests, microphotographs, specializing 
in heat treatments, physical proper- 
ties, specifications and tests on aero- 
nautical materials; can arrange for 
inspections and tests under super- 
vision of Government Inspection. 



AVIATION CRANK SHAFTS, and 
Connecting Rods, GUARANTEED. 



PEITHSTLVAHIA HABDWABB ft 
PAINT CO^ New York, N. Y.; mfr*. 
airplane bolts, nals, devis pins, 
shackles, tnm-bDciclcs, waibcrs, riv- 
ets, screws, forked ends, swaced 
rods, wire rods and fitti^a, studs, 
taper pins, tttoe ends, etc 



PIOMEES IHSTSnXBHT COH- 
PAHT, 136 Havemeyer Street, 
Brooklyn, N. Y.; branch offices, 
Washington. San Francisco, Paris; 
mfrs. of aircraft instruments and 
eqmpment; Charles H. Colvin, Genl. 
Mgr., M. M. Titterington. Chief 
Engineer, B. H. Goldsborougfa, Fac- 
tory Manager. 



THE SIMMS MAGNETO COM- 
PANY, East Orange, N. J.; mfrs. 
magnetos, generators. Starting mo- 
tors for aviation engines; R. C. An- 
derson, Pres. ft Genl. MgT., V. W. 
Kliesrath, Consult. Eng., A. J. Poole, 
Sales Hgr. 



S K F IHDUSTBIES, INC„ I6S 

Broadway, New York City; deej>- 
groove ball bearings made by the 
Hess-Brighl Mfg. Co.; self-aligning 
bail bearings made by the Skayel 
Ball Bearing Co. 



STANDARD OIL COMPANY (IN- 
DIANA), 910 South Michigan Av- 
enue, Chicago, Illinois; refiners and 
marketers of aviation gasoline and 
airplane lubricants; Allan Jackson, 
Director and Vice President 



LAWRENCE SPEBRT AIBCRAFT 
CO., INC., Farmingdale. L. I., N. Y.; 
manufacturers of airplanes and air- 

Clane instruments ; contractori to 
r. S. Government. 
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STEEL PBODUCTS COHPAHT, 

Geveland, Ohio; producers Sitcrome, 
SUinless, TunKSten and E. W. P. 
Alloy Valvea, Piston Pins and Tap- 

Ets, as well as other high grade 
rdened and ground Parts. 



STOIFT EN6IHEEBIN0 LAB- 
OKATOBIBS, IN&, Detroit, Micfa.; 
mfrs. of ALL-METAL aircraft; Wm. 
B. Stout, Prcs., R. A. Stranahan, 
Vicc-Pres.. Glenn H. Hoppin, Secy.- 
Treas., Stanley E. Knauss, Sales 
Ugr. 



THOHA8-HOKSE AISCSATT 
COBPOBATION, Ithaca, N. Y.; con- 
tractors to U. S. Government. 



TIDE WATER OIL SALES COB- 
POBATION, II Broadway, New 
York City; marketers of VEEDOL 
aviation lubricating oils and TYDOL 
gasoline. 



H. S. AIS SEBVICE, Editorial 
Offices, Star Building. Washington, 
D. C; ofRcial publication, Army and 
Navy Air Service Association, or- 
ganiied Oct. 1, 1918; eligible to full 
membership, officers and former offi- 
cers of Air Services of Army, Navy 
and Marine Corps; others also in- 
vited to become Associate Members. I 



planes "By Air From Anjnwhere To 
Everywhere." Auto service to and 



WSIGHT ABBOVADTICAL COB- 
POBATION, Faterson, N. J.; 
Wright engines; 8 cy!. Training & 
Pursuit; 9 cj[l. Radial Aircooled; 6 
cyl. for Airships ; 13 cyl. for Bombers 
& Commercial Planes ; F. B. Rentsch- 
ler. Pres., J. F. Prince, Secy, ft 
Treaa., G. J. Mead, Chief Eng. 



ZEPPELIN - LUFTSCHIFPBAn, 

Friedrichshafen, Germany; mfrs. 01 
"Zeppelins"; Harry Vissering, Chi- 
cago, III., Exclusive American Rep- 
resentative. 



ZEPPELIN - WEEK L I N D A U , 
Friedrichshafen, Germany ; Domier 
all-metal aeroplanes and flying 
boats ; Harry Vissering, Chicago, 111., 
Exclusive American Representative. 
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